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HIS  ROYAL  HIGHNESS 


THE 


PRINCE. 


HI  L  E  the  admiring  multitude  of  the 


V  V  fair  and  great,  prefs  with  eager  defire 
to  attend  upon  Your  Royal  perfon ;  an  humble 
ftranger  at  Your  court  begs  to  approach,  and 
prefent  a  public  tefiimony  of  his  affe&ion  and 
duty  to  the  Heir  Apparent  of  the  thrones  of  thefe 
kingdoms;  in  dedicating  to  Your  Royal 
Highness,  the  Firfl-fruits  of  his  phyfical  la¬ 


bors. 


I  am  well  aware,  that  this,  at  firft  fight,  to 
fome  may  feem  an  odd  fort  of  prefent  to  a 
Prince ;  a  phyfical  or  medicinal  EfTay,  out  of 
the  way  of,  or  perhaps  beneath,  his  attention. 

But,  if  Your  Royal  Highness  bepleafed 
to  refleft,  that  the  God-like  Art  of  preferving 
or  refloring  the  health  of  man  was  originally 
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pradtifed  by  Heroes,  Philofophers,  and  Kings  % 
that,  of  old,  no  branch  of  this  Art  was  deemed 
too  mean  to  be  exercifed  by  Priefts,  Prophets* 
or  Princes ;  and  that,  of  later  date,  it  has  been 
found  an  objedt  worthy  of  the  Care  and  fandfion 
bf  the  wifeft  of  Legiflators  and  Potentates ;  the 
fubjedt  matter  of  this  little  book,  however  mean¬ 
ly  it  may  herein  be  handled,  can  not  be  judged 
below  the  regard  of  him,  who  is. one  day  to  hold 
the  reins  of  thefe  great  governments,  and  to  be 
the  Supreme  Guardian  of  the  natural,  as  well 
as  political  health  of  the  people. 

In  antient  times,  before  the  rules  and  records 
of  the  healing  art  were  eftablifhed  and  reduced 
to  the  juft  order,  in  which  they  now  ftand  $  the 
grateful  votaries  of  the  God  of  Health  pofted 
up  in  his  temple,  the  hiftories  of  their  difeafes, 
and  the  means,  by  which  their  cures  were 
wrought*  with  the  juft  intent,  at  once,  to  fet 
forth  their  own  gratitude  to  the  preftding  divi¬ 
nity,  to  teach  others  how  to  recover  lofted 
health,  in  the  like  cafes,  and  to  prize  it  proper¬ 
ly*  when  reftored. 

’Without  political 'health,  life,  with  full  em 
joyment  of  natural  health,  and  even  with  the 
greateft  affluence  of  the  goods  of  fortune,  would 
be  very  far  from  defireable,  in  mine  eftimation. 
The  former,  in  juft  preference  to  the  later,  was 
certainly  meaned  by  thofe  wife  and  worthy  rul¬ 
ers, 
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ers,  who  eftablifhed,  as  the  principal  axiom  of 
their  polity,  S  a  l  u  $  populi  suprema  rex 
esto. 

Every  fenfible  member  of  our  community 
muft  ever  keep  thefe  things  in  view.  Muft  love 
his  country  better  than  himfelf,  and  look  upon 
the  reftorers  and  prefervers  of  it’s  polity,  as  thf 
Gods  of  the  Public  Health, 

If  your  PvOYAl  Highness  will  permit  me 
but  to  point  out  thefe,  the  motives  of  my  dedi¬ 
cation  will  be  feen,  and  ward  off  the  deteftable 
imputation  of  adulatory  or  fefvile  views  upon 
this  occaflon,  ^ 

Amidft  the  numberlefs  violent  diftempers, 
tbat  have  from  time  to  time  affaiied  the  ftate ; 
amidft  the  many  dreadful  ftiocks  and  ghaftly 
wounds,  given  the  Body  Politic,  by  weak  or 
wicked  governors,  flattering,  perfidious  mini- 
fters,  and  corrupt  counfllors,  the  onely  enemies 
our  happy  realms  can  fear ;  none  more  emi¬ 
nently  threatned  a  fatal  diffolution,  than  thofe 
given  by  that  perjured  race  of  princes,  that  broke 
their  compact  with  their  fubjefts,  foon  after 
the  folemn  renewal  of  it,  at  their  coronations ; 
and  thereby,  abfolved  the  people  from  their  al¬ 
legiance,  diffolved  the  political  conftitution, 
and  Left  the  late  Revolution  the  foie  expedk- 
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ent  for  faving  our  religious  and  civil  liberties 
from  utter  fubverfion. 

By  this  alone,  the  diffolved  civil  conftitution, 
that  paragon  of  perfect  polity,  like  the  fabu¬ 
lous  Arabian  bird,  from  it’s  own  afhes,  rofe 
more  vigorous,  more  refplendent  from  it’s  aw¬ 
ful  ruins.  The  government  was,  as  it  was  at 
firft  conceived  and  inftituted,  revived  and  re- 
eftablithed,  by  matchlefs  wifdom  and  virtue , 
on  which  alone,  it  mill  at  all  times  depend  for 
fupport.  The  head  and  each  member  of  the 
government  was  refpeftively  taught  his  parti¬ 
cular  duty,  the  functions  of  his  fphere,  and  the 
extent  and  limits  of  his  power,  privilege  and 
authority. 

And  thus,  we  once  more  faw  the  REGAL 
OFF  ICE  reinftituted,  by  the  popular  voice  $ 
again  adorned  with  all  the  Majesty  of  the 
People,  untainted  with  deftru&ive  defpoticifm. 

To  counfil  and  affift  this  firft,  this  great  e- 
ftate,  Ariostocracy,  without  Oligarchy, 
was  joined  ;  and  to  balance  the  firft  and  fecond, 
D  emocracy,  without  A n a r c h y,  was  re- 
ilored. 

Thus,  the  Political  Constitution  was 
renewed ;  having  all  the  excellencies  of  the  belt 
forms  of  civil  government,  without  any  of  their 

and 
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evils,  united  in  the  three  eftates  of  KING, 
Lords,  and  Commons,  that  conftitute  our 
GLORIOUS  COMMONWEALTH;  and  their 
refpedtive  powers  and  privileges  afcertained  and 
blended,  in  fuch  equal,  fuch  attemperating  pro* 
portions,  as  {Lengthens,  balances  and  fecures  the 
whole,  and  leaves  none  of  the  conftituent  parts, 
not  even  the  inferior  limbs  of  our  body  politic, 
room  to  repine  at  his  lot ;  fince,  the  meaneft  is 
as  free  in  his  low,  as  the  greateft  in  his  exalted, 
fphere ;  and  the  laft,  as  well  as  the  firft,  gives 
his  confent,  in  his  proper  perfon,  or  by  his  re- 
prefentative,  to  the  fyftem  of  laws,  by  which  he 
is  at  once  governed  and  protefted. 

* v  -  •-  *  -  .  .  w-.  •  ;  •  ;  ,■  .1 

Who  can  reflect  on  this,  and  not  exult  at 
being  bom  a  Briton  ?— Who  can  enjoy  thefe 
matchlefs,  thefe  invaluable  bleffings,  without  re** 
membering,  with  a  thankful  heart,  the  Sources* 
whence  they  were  drawn  ?  Who  can  be  fo  un~ 
grateful,  fo  infenfible,  as  to  overlook  or  forget 
those,  by  whom  they  are  now  maintained,  and 
promifed  to  be  perpetuated  ? 

I  fhould  judge  my f elf  unworthy  of  thefe  un¬ 
paralleled  benefits,  could  any  means  be  able  to 
efface  the  grateful  fenfe  of  them,  ^imprinted  on 
mine  heart.  T he  j  ufteft  of  our  politicians  j  udge, 
that  Protection  and  Allegiance  are  obli¬ 
gations,  mutual  and  reciprocal,  between  thp 
Governor  and  Governed  $  and  that,  when  the 
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one  is  withdrawn,  the  other  ceafes  to  be  a 
debt. 

r>  •  *»•*  -*  >  v  v  ;  v  ,  •>  —■  •  \  *  •  '*<  ■  •  '  1  .  »  ' 

-  •  •’  •  •;  -  -V  •  J-  •*'-X  V  '3  ?  ..  •  s  -v..  W  ^  ;v.  *  w  ^  J 

Yet,  pardon  mine  ambition,  to  let  Your 
Royal  Highness  fee  my  fentiments  of  loyalty 
and  gratitude  upon  this  occafion;  though  I 
am,  I  hope,  the  Onely  living  fubject,  that  can 
of  a  truth  complain  of  having  been  denied  the 
poteftion,  that  even  criminals  enjoy  from  our 
laws  j  having  notorioufly  fuffered  the  QppreflbPs 
Wrongs,  the  Laws  Delay,  and  the  Xnfolence  of 
Office,  to  fay  no  more  ;  and  that,  without  any 
tafte  or  profpect  of  redrefs  -9  Notwithftanding, 
I  can  call  upon  my  bittereft  enemies  to  atteft, 
that  it  has  not  been  in  the  power  of  perfecution 
and  adverfity  to  pervert  my  fenfes,  fo  far  as  to 
make  me  impute  the  unauthorifed  outrages  of 
Subftitutes  to  the  Principal,  or  make  me  one 
moment  difregard  or  forget  the  Deliverers  of 
my  country,  the  Restorers  and  Preservers 
of  ourmoft  valuable,  our  Political  Health. 

Whatever  the  flatterers  of  tyrants  might  have 
heretofore  infmuated,  it  is  now  confefled  in 
truth,  that  all  kings  are  of  human  appoint¬ 
ment  ;  and  that  whatever  might  have  been  the 
cafe  among  the  antient  Jews,  no  nation  can, 
now  boaft  any  other. 

Yet,  in  a  figurative  fenfe,  they  may  well  be 
deemed  the  Anointed  of  Heaven,  who  lay 

...  clame 
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clame  to  the  facred  titule,  by  proving  themfelves 
moft  truly  Heaven's  Vicegerents.  The 
Founders  firft,  and  after  thefe,  the  Restorers 
of  our  great  National  Conftitution,  defer ve  our 
principal  veneration ;  and  next  to  thefe,  we  fhould 
furely  bear  it’s  Preservers  in  our  hearts. 

Our  Deliverance  then,  Royal  Sir,  had  pof- 
fibly  been  but  momentary,  had  not  the  wifdom 
of  our  deliverers  intailed  the  REGAL  OF¬ 
FICE  upon  a  Family,  long  diftinguifhed  by 
Heaven  as  it’s  Vicegerents,  upon  the  continent, 
in  the  reftoring  and  protecting  the  true  religion, 
and  good  civil  policy,  where  both  had  been 
long  overturned  by  fuperftition  and  tyranny ; 
and,  had  not  that  moft  illustrious,  that 
CHOSEN  FAMILY,  anfwered  the  calls 
of  this  people,  as  the  VOICE  of  GOD, 
and  acceded  to  the  thrones  of  thefe  Redeemed 
Realms. 

The  honeft,  the  truly  affeftionate  and  loyal 
man  can  never  flatter  Your  Royal  Highness. 
It  is  a  vice,  that  deforms  human  nature.  It  is 
a  moft  fubtil,  fure  poifon ;  whofe  influence  is 
not  often  perceived,  before  it’s  deadly  work  is 
performed.  Few,  if  any  men,  are  proofs  a- 
gainft  it’s  bane  5  and  unhappily,  princes,  being 
generally  more  early  inured  to  it,  are  of  all 
men  the  left  aguard  againft,  though  of  all  others, 
the  moft  expofed  to,  it’s  dire  effects. 

As 
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As  beneath  the  dignity  of  a  free-born,  un- 
dcfigning  man,  and  injurious  to  Your  Royal 
Highness,  as  well  as  inconfiftent  with  the  dif- 
interefted  love  and  duty,  I  bear  You ;  I  fhall 
avoid  ail  handles  to  the  imputation  of  this  de- 
ftrufUve  vice,  the  common  fauce  to  make  un¬ 
fa  vory  dedications  palatable. 

Your  Royal  Highness  will  therefore  give 
me  leave  to  declare,  that  it  is  not  from  any 
hopes  or  fears,  I  feel ;  from  any  degree  of  that 
fervile  reverence,  that  fiaves  pay  their  fbve- 
xeigns  ;  from  any  propenfity  to  repofe  implicit 
or  boundlefs  confidence  in  princes  from  any 
tendency  to  paffive  obedience,  and  much  lefs  is  it 
from  any  regard  to  the  ridiculous  abfurdity  of 
an  Indefeafable  Hereditary  Right  to  Tyrannife  $ 
that  I  pay  my  devotion  to  the  Royal  Family, 
that  now  does  honor  to  the  Britifh  throne, 
or  thus  addrefs  myfelf  to  the  hopeful 
H  e  1  r  apparent  of  the  crowns  of  our 
kingdoms. 

Could  I  be  thus  mean  and  fervile,  Lfhould 
in  no  refpetl  be  qualified  to  addrefs  Your  Roy¬ 
al  Highness  upon  this,  or  indeed  upon  any 
other,  oceafion.  But,  my  views  are  very  dif¬ 
ferent  from  fiich  as  thefe  motives  prompt :  A 
religious  reverence  to  the  laws  mull  ever  make 
me  ready  to  render  unto  Caesar,  the  things 

that 
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that  are  Caesar's.  But,  reafon,  clear  convic¬ 
tion,  and  a  fenfe  of  gratitude  muft  carry  me 
further,  and  dictate  more  exalted  fentiments. 

Thofe  make  me  look  back,  and  trembling 
recolledt  the  ruin,  that  threatned  thpfe  king¬ 
doms,  during  the  laft  years  of  a  late  regne,  in 
fpight  to  all,  that  was  provided  for  us,  by  the 
Revolution  and  the  Act  of  Succession. 

w 

Aufpicious  Heaven  faw  our  diftreffes  and 
dangers ;  and  bad  Your  Great  Grandfather 
difpel  our  fears.  He  came.  He  filled  the  throne 
with  dignity.  He  fulfilled  his  million,  He  an- 
fwered  the  expectations  of  his  people.  He  re- 
ftored  Parlements  to  their  priftine  weight  and 
authority ;  and,  as  he  fquared  all  his  political 
conduct  by  their  counfil,  Britain  again  was 
free. —  If  any  difdorder  arofe  in  the  Body  Po¬ 
litic,  while  he  prefided  over  it's  health;  the 
caule,  upon  juft  enquiry*  will  be  found  among 
the  Members ;  by  no  means  in  the  Head. 

When  it  pleafed  the  Ruler  of  Princes  to  tranf- 
late  this  Hero  to  a  more  exalted  crown ;  His 
fon,  Your  Royal  Grandfather,  fucceded  to 
his  virtues,  with  his  temporal  throne. 

To  avoid  the  moft  remote  appearances  of 
adulation,  as  well  as  repetitions  of  fentiments, 
I  have  already,  to  my  coft,  recorded  of  his 

.  Ma~ 
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Majesty  %  I  fhall  fay  no  more  of  him  at  pre- 
fent,  than  pray,  that  he  may  live  long  to  fhare 
in  the  health,  natural,  religious  and  political, 
in  the  general  happinefs,  which  he  fecures  to  his 
faithful  people  !  And  ever  be  able,  juftly  to  dif- 

tinguifn  his  real,  from  his  pretended,  friends  ! 

\ 

And,  though  the  recital  mull  renew  Your 
Royal  Highness’s,  with  the  public,  grief ;  I 
mud  beg  leave  to  mention  Your  Royal  Fa* 
THER,  who  eminently  poffeffed  every  fecial, 
every  princely  virtue.  His  death  mud  have 
proved  caufe  of  endlefs  affliction  to  the  free 
fubjeCts  of  thefe  realms;  had  not  bountiful 
Heaven  provided  for  our  future  happinefs,  in 
giving  him  a  numerous,  mold  hopeful  offspring, 
by  a  Princess,  formed  to  give  luftre  to  the 
higheft  rank  in  life.  From  fuch  flocks,  what 
good  fruits  may  we  not  expeCt  ? 

Who  can  take  this  tranfient  view  of  the  ftate 
of  our  Political  Health,  and  not  with  urn 
fpeakable  gratitude  and  admiration  obferve, 
the  caufes  of  prefent  exultation,  and  of  future 
hope?  Who  can  be  at  a  lofs  to  judge,  when, 

a  In  the  Dedication  of  my  Tranfcript  and  Tranfiation  of 
the  Great  Charter  of  Dublin  to  the  King;  In  the  Com¬ 
plaints  of  Dublin,  addrefled  and  presented  to  the  Lord 
Harrington,  then  his  Lieutenant,  in  Ireland  ;  In  the  Politi¬ 
cal  Constitutions  of  Great  Britain  and  Ireland,  and 
other  loyal  tracts ;  for  which,  by  the  matchlefs  conduct  of  that 
extraordinary  adminiftiation,  mine  eledlion  into  parlement, 
for  the  Metropolis,  was  violently  prevented,  and  I  was,  by 
lawkfs  outrage,  forced  into  exile. 
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and  by  whom ,  the  golden  axiom,  before  recited, 
Salus  populi  suprema  lex,  was,  is,  and 
hereafter  is  likely  to  be,  the  fartheft  extended, 
and  the  moft  fully  obferved  ? 

When  then,  it  is  confidered,  what  an  im- 
preftion  this  God-like  conduct  of  gover¬ 
nors  muft  make  upon  fenftble  and  grateful" 
minds  5  upon  allowing  me  the  fmalleft  fhare  of 
-thefe  endowments,  from  this  curfory  applica¬ 
tion,  My  Prince  will  obferve,  and  gracioufly  in¬ 
dulge,  the  motive  of  this  dedication  3  efpedally, 
as  Your  Royal  Highness  may  fee,  that  I  am 
not  onely  grateful  for  pafted  and  prefent  pub¬ 
lic,  abftrafted  from  all  views  to  private,  bene¬ 
fits  3  but,  that  I  go  ftill  further,  and  comfort 
my  country  and  my  felf  with  the  pleafmg  af- 
furance,  that,  when  it  fhall  feem  good  to  the 
fupreme  Ruler  of  Kings  to  reward  the  care  and 
labors  of  the  prefent  Great  Physician  of  our 
State,  with  a  far  nobler  diadem,  than  that, 
which  at  prefent  gives  and  receives  a  luftre  from 
his  brow 3  if  then,  any  fhould  remane  fo  ftub- 
born,  fo  froward,  or  fo  ungrateful,  as  not  to 
take  the  Remedy  properly,  or  to  acknowledge 
it’s  full  benign  effects  3  their  cure  and  convic¬ 
tion  muft  one  day  be  wrought  by  Your  Royal 
Highness  3  who  feem  to  be  bom  to  difarm  and 
diffolve  contending  factions,  to  recover  the  iof- 
fed  fheep  of  our  fold,  to  call  the  prodigal  chil¬ 
dren  home,  and  to  unite  them  in  one  family, 

in- 
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infolded  within  the  arms  of  a  tender  and  indul¬ 
gent  Parent,  whom  didant  ages  fhall  hail,  Fa¬ 
ther  of  his  Country.—' Thefe  wifhes,  the  love 
of  my  country  prompts. —  Thefe  hopes,  Your 
Royal  Highness  has  raifed. 

Vouchfafe  then,  Most  Gracious  Prince  1 
to  permit  me  thus  to  record  my  grateful  fenti- 
ments  in  the  temple  of  the  Gods  of  our  Poli¬ 
tical  Health  ;  while  I  take  the  liberty  of 
prefenting  You  with  this  fmall  traft,  calculated 
for  the  ends  of  mine  humble  fphere,  to  minider 
to  the  natural  health  of  the  fubjefts ;  And  deign 
to  accept  of  it,  as  a  Free-will  offering,  and  to 
confider  this  addrefs  as  part  of  the  overflowings 
of  an  heart,  zealous  to  promote  the  public 
good,  and  ambitious  to  prove,  what  he  has  the 
honor  of  declaring,  himfelf* 


Your  Royal  Highness’s 

Mod:  dutiful. 

Mod:  faithful. 

And 

Mod  devoted. 

Humble  Servant 


C.  LUCAS. 
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IF  any  body  remanes  ignorant  of  the  greatnefs  and 
importance  of  the  fubjedt  of  the  following  fheets ; 
however  meanly  the  matter  may  be  handled,  a  flight 
perufal  of  them  can  hardly  fail  of  clearing  his  concep¬ 
tions,  in  this  inftance. 

It  will  appear  ftrange  to  every  attentive  reader,  that 
the  moft  ufeful  and  neceffary  part  of  the  creation,  whe¬ 
ther  oeconomically,  phyfically,  or  medicinally  confi- 
dered,  has  been  fo  far,  and  fo  long  negledted,  as  to 
make  it,  at  this  day,  neceffary  to  compile  fo  large  a 
volume  as  this,  to  redtify  men’s  notions  in  fo  intereft- 
ing  a  point ! 

This  will  affuredly  appear  no  fmall  reproach  to  our 
profeflion ;  when  it  is  found,  that  however  fome  of 
greater  eminence  might,  in  this,  among  other  inftan- 
ces,  have  labored  for  the  information  of  their  own  pri¬ 
vate  judgements ;  yet,  none  of  them  have  thought  fit 
to  impart  any  fhare  of  their  knowledge,  in  this  parti¬ 
cular,  to  the  public. 

It  were  happy  for  the  public  in  general,  as  well  ats 
for  the  author  of  the  following  tradts,  that  fome  of  the 
firfl  clafs  among  us,  had  fet  their  hands  to  this  weighty 
undertaking,  and  refcued  the  fubjedt  from  the  pens  of 
fuch  as  muft  be  found  lefs  qualified. 

But,  fince  none  of  thefe  feems  to  judge  it  fit  to  im- 
barque  in  fuch  a  work  ;  it  will  not,  I  hope,  be  deem¬ 
ed  arrogant  in  me  to  offer  the  public  fome  informations 
in  this  matter,  which  the  filence  of  the  better  quali¬ 
fied,  and  the  impertinent  intrufions  of  the  difqualified, 
have  alike  rendered  evidently  neceffary  j  efpecially,  in 
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this  country,  where  waters  make  not  onely  a  confider- 
able  part  of  the  Materia  medica  ;  but  where  the  gene¬ 
rality  are  fo  apt  to  run  in  crowds  to,  and  drink  excef- 
fively  of,  all  the  medicated  waters  of  thefe  kingdoms, 
and  even  of  the  continent. 

To  fuch,  an  humble  attempt  to  refcue  this  intereft- 
ing  fubjed:  out  of  the  hands  of  the  ignorant,  the  de¬ 
fining’  and  the  deceitful ;  and  few  others  have  with 
us  taken  much  pains  in  this  way  *,  can  hardly  be  un¬ 
acceptable.  For  thefe,  I  wrote  it.  To  thefe,  I  now 
offer  it  |  with  the  pure  intention  of  difcharging  the 
duty  of  my  fphere  in  life  ;  miniftering,  in  the  moil 
extend ve  manner  in  my  power,  to  the  health  of  the 
community. 

Nothing,  but  a  thorough  perfuafion  of  the  extreme 
neceffity,  as  well  as  utility  of  fuch  an  undertakings 
could  prompt  me  to  engage  in  it ;  at  left,  to  publifh 
it,  as  prematurely  as  this,  I  fear*  will  appear.  But, 
my  fate,  if  I  may  ufe  the  phrafe,  reduced  me  to  this 
alternative  ;  either  to  write  and  publifh  quickly,  or 
run  the  ride  of  letting  the  public  longer,  or  perhaps 
tor  ever,  want  the  little  informations,  I  conceived,  I 
might  give  them  :  My  time  and  circumftances  will 
not  permit  me  to  write  and  collate  carefully  and  de¬ 
liberately  :  Since  tyranny  banifhed  me  my  native  coun¬ 
try,  and  corruption  left  me  no  means  of  a  refloration  ; 
I  Jayed  my  felf  out  for  completing  the  ftudy  of  phy- 
fic  ;  for  which,  in  a  minifterial  branch,  I  had  before 
layed  fome  foundation.  It  is  eafier  to  conceive,  than 
ddcribe,  the  uninterrupted  feries  of  affliction,  anxiety, 
care,  and  perplexity,  that  has  ever  fince  attended  me. 

Thefe  confidered,  it  can  hardly  be  expeCted,  that 
this  trad:  fhould  appear  completely,  or  perhaps  decent¬ 
ly,  equipped  for  a  public  appearance,  before  fevere 
judges.  But,  fuch  as  it  is,  it  muft  have  been  given, 
or  not  all.  I  hope  the  readers,  if  fuch  there  be,  will 
think,  that,  in  this  premature  publication,  cf  two 
evils,  I  have  ehofen  the  left. 
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Let  not  the  miferable  word-catcher,  who  lives  on 
fyllables  ;  or  the  griping  critic,  who  wades  through 
maffive  volumes  in  fearch  of  faults,  regardlefs  of  beau¬ 
ties,  and  feeds  on  human  errors,  as  fome  bafe  animals, 
on  the  excrements  of  others  ;  let  not  the  vindictive 
multitude  of  wretched  writers,  wrho  are  impatient  to 
make  fome  reprifals  for  expofmg  their  quack-bill  dif- 
fertations  upon  their  favorite  all-healing  waters ;  let  none 
of  thefe  imagine,  I  mean  to  court  their  indulgence,  or 
their  favor  :  No ;  I  invite  them,  or  if  they  choofe  the 
term,  I  challenge  them,  to  examine  it  with  all  the  ri¬ 
gor,  that  rage  can  prompt  *,  with  all  the  juftice,  they 
can  bring  on  their  fide  ;  and  in  whatfoever  light  fhall 
belt  fuit  their  tempers  and  their  intentions,  point  out 
every  error,  I  have  committed,  or  the  prefs  for  me, 
and  feverely  (can  every  fault  of  mine  or  the  printer, 
though  naturally  overlooked  by  the  author.  When 
they  have  done  their  worft,  if  they  are  able  to  bring 
truths  to  light,  they  mufl  coincide  with  mine  inten¬ 
tions  •,  who,  however  miftaken  I  may  be  found,  have 
nothing  more  in  view. 

It  is  to  be  hoped,  this  declaration  will  fatisfy  the 
multitude,  that  have  greatly  afiedfed  to  depretiate  mine 
undertaking,  by  threatening,  if  ever  I  publifhed  any 
thing,  to  anfwer  it.  Some  of  thefe,  1  am  told,  have 
long  fmce  got  their  criticifms  ready  for  the  prefs,  upon 
a  work,  of  which  they  never  faw  a  line,  except  fmce 
it  was  printed,  and  that  by  {health.  And  one  of  thefe, 
a  gentleman  of  no  fmall  weight,  as  I  am  told,  in  point 
of  perfon  ;  but,  with  whom  I  never  had  the  honor  of 
exchanging  a  monoiyllable  ;  fome  months  before  this 
publication,  promifed,  or  rather  threatened,  in  the 
hearing  of  a  friend  of  mine,  “  that  the  anfwer  to  my 
book,  fhould  appear  as  foon  as  the  book  itfelf.”  I 
hope,  this  Critic  will  be  as  good  as  his  word  ;  and  fervc, 
if  not  oblige,  the  public,  in  expofmg  either  himfelf,  or 
me,  or  both,  in  a  true  light ;  for,  knaves  and  fools 
fhould  by  all  means  be  excluded,  or  cut  off  from,  the 
profeflion  of  phyfic. 
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But,  this  is  nothing  to  the  magazine  of  thunder-bolts , 
that  are  ftored  up  for  me  at  Bath :  There,  a  fet  of  learned 
gentlemen,  for  none  other  crime,  than  that  of  differing 
from  them  in  opinion;  a  privilege,  become  proverbial  in 
the  profeflion  ;  have  not  contented  themfelves  with  the 
mold  'inhofpi  table  flights  of  a  ftranger,  in  their  city ;  but 
have  chafed  their  righteous  fpirits,  to  a  moil  tremendous* 
I  dare  not  fay  unbecoming,  pitch  of  wrath  and  indigna¬ 
tion  againfl  me  ;  and  now,  hefitate  at  no  reproachful  ex- 
preffions  of  malevolence  and  calumny.  Of  all  the  various 
ill-natured  means  of  detraction,  that  have  yet  been  de- 
vifed  by  theft  angry  fages,  the  moil  remarkable,  are 
the  calling  my  moral  and  political  character,  and  even 
mine  underftanding,  in  queftion,  and  attempting  to  cad 
reflections  from  my  late  profeflion.— 44  Who  is  this,” 
fays  one,  44  that  is  come  to  decry  our  waters  ?”■ — 
*4  A  fellow,”  anfwers  another,  4 4  that  was  forced  to 
fly  his  own  country,  and  will  never  be  quiet,  till  he  is 
forced  to  fly  this/5  — To  this,  I  fliall  make  no  reply. 
1  have  been  forced  to  fly  my  wretched  country.  But, 
let  the  tyrant  (laves  that  banifhed  me,  tell  why ;  and 
then,  the  judicious  and  difpaflionate  may  difeern  who, 
by  my  exile,  (lands  mod  difgraced.— 44  A y,”  fays  a 
third,  44 1  have  beared  of  him  ;  no  body  will  mind  him  ; 
a  mere  mad  man  How  true  this  charge  may  be, 
I  fliall  not  difpute :  In  fuch  an  accufation,  my  plead¬ 
ing  and  mine  evidence,  in  behalf  of  myfelf,  mud  weigh 
equally  light.  Let  then  the  world  at  large  judge  of 
me  ;  while  at  Bath,  I  onely  plead.  Coram  non  judice  ; 
.and,  at  the  fame  time,  otter  the  patients  of  thefe  pre¬ 
judging  fages,  the  comfortable  aflurance,  that  thefe  their 
good  doctors  are  hardly  in  any  danger  of  ever  being 
mad  ;  For,  this  extreme,  the  phlegmatic  and  the  fool 
alike  efcapes.—  However  fonie  of  the  Bath  d odors 
may  be  divided  in  their  judgement  upon  me,  in  the  lad 
inftance  ;  in  another  point,  which  is  looked  upon  as  a 
fevere  refledion,  they  are  pretty  unanimous ;  that  is,  in 
pronouncing  my  name  with  a,  44  The  Apothecary.”— 
A  terrible  fltgma  !— I  proudly  own  the  charge  ;  I  was, 
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I  hope,  I  ftill  am,  an  Apothecary.  It  had  been  happy 
for  the  public,  that  they,  who  ca ft  this,  as  a  term  of 
reproach,  could  fay  as  much  for  themfelves  :  Since  it 
is  mod:  plane,  that  he,  who  is  not  an  Apothecary,  and 
a  Chirurgeon,  can  not  deferve  the  name  of  Phyfician. 
— A  child,  being  afked,  who  feveral  perfons  in  a  room 
were,  pitching  upon  one  in  a  clergyman’s  habit,  fayed, 
“  You  are  a  lcholar  and  upon  another  in  an  offi¬ 
cer’s  drefs,  “  You  are  a  foldier.”  Upon  being  re- 
prehehended  for  impolitenefs,  and  inftrubled  in  their 
refpedtive  ranks,  he  amended  his  fpeech,  faying  to 
one,  6t  O !  Sir,  I  miftook  •,  you  are  a  bifhop,  not  a 
fcholar;  and  you  are  a  general,  not  a  foldier.” — The 
reader  may  avoid  the  application,  if  he  can.  And 
thefe  good  phyficians,  who  probably  difdain  to  be  a- 
pothecaries,  may  let  their  paflion  gradually  fubfide  $ 
when  I  thus  fairly  advertife  them,  that  their  thunder 
will  vanifh  without  noife,  flame,  or  fmoak  ;  that  their 
whole  train  of  artillery  is  ufelefs  •,  that  their  mafked 
batteries  mull  be  filent  •,  when  they  examine  their  ma¬ 
gazines  more  accurately,  and  find  that  they  have  no¬ 
thing  combuflible  in  all  their  vaunted  flores.  Their 
lightening  and  thunder  then,  will  be  found  merely 
theatrical ;  at  mofl,  a  flafh  of  fmoaky  refin,  and  the 
rumbling  of  a  leaden  bullet  in  an  empty  trunk  :  Un- 
lefs  they  have  difcovered  the  method  of  making  gun¬ 
powder  without  brimftone. —  But  come  ;  the  anger 
*  with  the  fears  of  thefe  fretted  philofophers  will  by  and 
by  fubfide  ;  when  they  mu  ft  fee,  if  not  wilfully  blind, 
that  I  went  to  Bath  in  queft  of  phyfical  truths,  not 
private  gain  *,  that  in  pure  regard  to  the  public,  and 
for  the  general  honor  of  the  profeftion,  I  did,  and  now 
thus  endeavor  to  promulge  thefe  interefting  truths  ; 
and  efpecially,  wrhen  they  find,  that  I  do  not  in  fa£t, 
decry  Bath  waters ;  but  fhew  their  powers  in  a  diffe¬ 
rent  and  more  juft  light  •,  and  if  men  will  then  worfhip 
images,  what  matters  it  of  what  materials  the  idols  are 
made?  Lot’s  wife  is  furely  as  good  a  divinity,  as  any 
that  can  be  taken  out  of  the  ruins  of  Sodom  or  Go- 
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morrah*  If  they  mull:  have  a  Fagod,  let  it  be  a  real, 
not  an  ideal  one  *,  the  fait,  earth,  and  metal  in  the  water 
may  furely  be  moulded  into  a  more  fubftantial,  folid 
god,  than  imaginary,  or  even  real,  brimftone. 

But,  that  the  impartial  may  be  able  to  judge  of  my 
blamelefs  condudl  towards  the  frighted  faculty  at  Bath, 
let  it  be  remembered,  that  mine  enquiries  concerning 
their  famed  waters,  were  not  made  in  a  corner ;  nor 
any  material  experiment  or  difcovery  I  made,  kept  a 
fecret.  Let  it  be  noted,  that  I  conceled  nothing  from 
any  body,  that  afked  for  fuch  information,  as  I  could 
give  in  thefe  matters  *,  that  I  never  declined  making  a 
feries  of  teadious  and  laborious  experiments  and  demon- 
ftrations,  for  any  that  afked  me,  and  that  I  publicly, 
repetedly,  defired  a  conference  with  the  gentlemen  of 
the  profeffion  of  phyfic,  in  hopes  of  convincing  them 
of  their  errors,  or  receiving  from  them,  conviblion  of 
mine  own  :  And,  that  mine  offers  were  not  onely  re¬ 
jected,  but  that  I  was  induftrioufiy  avoided,  by  the 
generality  of  thofe  trufty  minifters  of  the  favorite  baths 
of  A  polio  •,  while  I  was  in  grofs  terms,  in  mine  abfence, 
abufed  by  a  certain  anonymous,  anomolous  wight,  who 
attempts  by  force  to  intrude  into  the  number! 

Some  may  conftrue  this  a  kind  of  pride,  or  fome 
contempt  of  a  late  Apothecary.  But,  this  muff  appear 
but  an  unhid  conftru&ion  *,  if  there  was  no  reafon  to 
apprehend,  that  that  Apothecary  crept  by  illicit  fteps, 
from  the  minifferial  branch,  to  the  head  of  the  pro¬ 
feffion.  Befides,  it  muff  appear  quite  groundlefs, 
when  it  is  confidered,  that  the  facred  oeconomy  of  the 
healing  art  is  fo  far  perverted,  at  Bath,  as  well  as  elfe 
where,  that  thefe,  once,  minifters  of  the  faculty  are 
treated  by  the  generality  of  thofe,  that  fhould  be  their 
fliperiors,  with  fome  degree  of  fervile  complacency.  Of 
this,  1  dare  fay,  I  might  have  had  a  neighbour’s  ffiare, 
had  I  followed  the  profeffion  of  pharmacy  at  Bath,  But, 
thefe  fovereign  Rulers  of  phyfic,  thefe  Priefts  of  the 
myfteries,  and  Keepers  of  the  B  iths  of  the  Sun,  could 
not  bear,  I  fhould  now  be  confidered,  either  as  a  phy- 
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ftcian,  or  even  as  an  apothecary  among  them  ! —  Let 
the  Juft  judge  the  caufe,  and  condemn,  if  they  find, 
any  part  of  my  condud,  towards  thefe  irafcible,  jealous 
gentlemen,  culpable ! 

The  facred  regard  and  deference,  ever  due  to  the 
judgement  of  fociety,  induces  me  to  think  it  incum¬ 
bent  upon  every  man  to  explane  to  the  world,  or  af- 
fi gn  a  caufe  for,  every  part  of  his  public  conduct. — The 
method,  I  endeavor  to  obferve,  in  this  work,  as  well 
as  time  and  circumftances  would  admit,  will,  I  hope, 
appear  unexceptionable  ;  though  I  may  not  always  have 
been  found  able  to  purfue  it  with  defireable  ftridnefs, 
accuracy,  and  concifenefs.  My  firft  care  was  to  ob¬ 
tain  and  give  the  reader  the  heft  idea,  I  was  able  to 
colled  and  convey,  of  thofe  bodies,  by  whofe  means, . 
waters  are  capable  of  being  compounded.  This  is 
done  in  the  Idea  of  Salts. 

After  this,  I  endeavor  to  give  the  cleared  idea  of 
water,  by  explaning  the  nature  and  properties  of  Simple 
Water.  In  which,  I  do  not  pretend  to  be  an  origi¬ 
nal  ;  but,  gratefully  acknowledge,  in  this,  as  well  as 
numberlefs  other  inftances,  having  received  many  and: 
great  helps  from  Hoffman,  Boerhaave,  Mushen- 
broeck,  and  others  ;  which  I  have  endeavored  to 
arrange  in  the  fulleft  force,  in  which  I  was  able  to  place 
them,  to  illuftrate  the  fubjed. 

This  done,  I  next  procede  to  explane  the  moft  fa¬ 
miliar  and  rational  method  of  examining  and  choos¬ 
ing  Simple  Waters  in  general;  in  which,  1  have 
rather  inclined  to  prolixity,  perhaps  fallen  into  repe¬ 
titions,  rather  than  by  a  too  great  attention  to  concife¬ 
nefs,  or  a  too  rigid  adherence  to  formal  rules,  omit 
giving  the  fulleft  information  in  my  power. 

This  part,  if  not  fome  others,  from  the  fame  caufe, 
may  probably  prove  teadious  and  heavy  to  the  learned 
in  our  way,  if  ever  it  may  hope  to  fall  into  fuch  hands. 
The  fccpe  was  large.  The  held  uncultivated.  I  fpared 
no  pains  upon  it.  And,  I  hope,  it  will  be  found  to 
contain,  though  perhaps  in  much  rude  diforder,  a  kind 
of  Hydrolqgia  Physico-Chemica,  if  not  the  whole 
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art  of  chemically  proving  waters,  in  general,  whether 
fimple  or  medicated. 

After  examining  the  fimple  waters  of  the  city  of 
London,  upon  the  plan  layed  down  ;  I  thought  it  juft 
to  explane  the  medicinal  qualities  and  uses  of 
simple  waters,  and  the  various  methods,  antient  and 
modern,  of  adminiftring  or  applying  them,  whether 
internally  or  externally.  In  all  this,  I  fhall  be  found 
indebted  to  many  of  the  beft  writers,  that  have  gone 
before  me  *,  efpecially,  where  I  am  forced  to  offer  fome 
fketches  of  phyfiology  as  well  as  pathology. 

r  The  fimple,  as  the  bafis  of  all  compound,  waters, 
being  thus  fully  explaned  •,  the  nature  of  the  medicated 
waters  becomes  more  comprehenfible.  The  tranfition 
from  thole  to  thefe  appears  eafy  and  natural.  I  begin 
then,  with  the  moft  common  and  fimple  impregna¬ 
tions,  and  purfue  the  enquiry,  a  Notis  ad  Ignota,  to 
the  moft  complicated  and  feeming  inexplicable  compo¬ 
sitions  of  mineral  waters,  that  came  in  my  way.  Surely, 
the  attempt,  if  not  the  performance,  may  hope  for 
fome  degree  of  the  approbation  of  the  judicious !  And 
none  other  can  be  acceptable. 

In  all  this,  I  have  labored  to  be  explicit :  Vv  hich  led 
me  unawares,  if  not  neceffarily,  into  repetitions  and 
prolixity.  They  that  will  not  accept  of  Swift’s  apo¬ 
logy  for  writing  a  long  letter,  may  lay  afide  the  teadi- 
ous  book,  which  I  had  not  time  to  fhorten. 

I  well  forefee  an  attempt  to  write  intelligibly  to  the 
vulgar  in  their  own  tongue,  will  be  condemned  by  the 
generality  of  thofe,  who  choofe  to  write  in  the  dead 
languages,  and  dread  nothing  more  than  their  works 
being  made  to  fpeak  EngJifh.  The  chief  caufe,  that 
fuch  affedt  to  affign  for  this,  is  the  fear  of  multiplying 
the  fhameful  number  of  deftrudbve  quacks,  that  dis¬ 
graces,  and  tends  to  depopulate  the  ftate  ;  while,  with 
the  unthinking,  it  glances  fome  obloquy  upon  the  heal¬ 
ing  art. 

|  can  not,  in  all  this,  agree  with  thefe  learned  gen  tie  - 
men.  It  is  certain,  that  to  thofe,  who  are  mailers  of 
the  Greek  and  Latin,  it  is  much  more  eafy  to  treat  a 
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phyfical  fubjedt,  in  either  of  thefe  languages,  in  which 
moft  of  our  original  writings  are  found,  than  in  any 
of  the  modern  tongues  ;  ours,  confeffedly  the  moft 
copious  of  all  others,  not  excepted.  And,  whoever 
is  moft  perfect  in  our  tongue,  mu  ft  find  it  moft  diffi- 
•  cult,  if  not  impoftible,  to  explane  all  phyfical  fubjedts 
clearly  in  a  language,  which  muft  be  forced  to  borrow 
terms  from  the  original  fources,  whence  the  fcience 
fprang. 

But,  fince  we  have  framed  or  adopted  terms,  that 
are  become  fufnciently  intelligible,  why  fhould  we  he- 
fitate  at  propagating  the  knowledge  of  any,  efpecially 
of  this  moft  ufeful  of  all  arts  r—  Why  fhould  we  not 
endeavor  to  make  all  fpeak  Englifh  ?  And  if  we  can 
not  bring  fciences  and  arts  down  to  our  language  ; 
what  hinders  our  raifing  our  language  up  to  them  ? 

It  is  feared,  by  fuch  gentlemen,  that  it  may  multi¬ 
ply  quacks. —  I  think  otherwife.  I  am  not  ignorant  of 
the  fufferings  of  the  duped  populace  in  this  inftance. 
No  man  can  be  more  fenfible  of  the  evil,  no  man  more 
laments  the  degeneracy,  the  univerfal  depravity,  the 
total  perverfion  of  all  order  in  the  oeconomy  of  phyfic, 
in  thefe  kingdoms.  It  was  this  ftrft  moved  me  to  draw 
my  feeble,  juvenile  pen  to  fhew  the  neceftity  of  a  refor¬ 
mation  \  In  vane,  did  our  wife  forefathers  divide  the 
practice  of  phyfic  into  three  parts,  giving  up  to  their  fer- 
vants  the  mechanical  or  minifterial  branches,  that  the  ma¬ 
tters  may  have  more  leifure  to  attend  to  the  more  mate¬ 
rial,  the  judicial  parts,  and  to  the  culture,  diredtion  and 
fuperintendence  of  the  whole.  We  have  lived  to  fee  all 
this  reverfed.  And  all  run  into  confufion,  worfe  than 
primitive  !  We  fee  the  fhops  of  apothecaries  in  particu¬ 
lar,  and  their  whole  province,  fo  entirely  neglected,  that 
the  generality  are  as  ignorant  of  the  real  bu finds  of  the 
apothecary,  as  any  of  the  worft  bred  phyficians  can 
be  fuppofed  ;  fo  that  the  beft  prefcriber  can  hardly 

a  In  a  pamphlef,  intituled  Ph arm acomastix  ;  or,  the  OSScc, 
Ufe  and  Abufe  of  Apothecaries  explaned.  &c ,  Dubl  n3  1 741 . 
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confide  in  his  own  prefcriptions  ;  when  their  effects 
vary,  according  to  the  character  of  the  fhop,  in  which 
they  happen  to  be  difpenfed  *,  whileft  the  owner,  per¬ 
haps  without  any  one  of  the  requifite  qualifications, 
for  any  one  branch,  takes  upon  him  the  whole !  What 
fenfible  man  does  not  feel  the  dire  effedts  of  this  con- 
fufion  ?- —  Who  does  not  with  to  remedy  the  prefent, 
and  to  prevent  the  growth  of  this  fpreading,  evil  ?— 
Ido.  And  if  reafon  and  the  authority  of  the  legifla- 
ture  do  not  foon  put  a  flop  to  this  inverted  practice  ; 
if  the  apothecaries  are  encouraged  to  quit  their  proper 
Rations,  by  being  thought  fit,  and  prefuming  to  per¬ 
form  the  functions  of  the  phyfician,  as  well  as  of  the 
chirurgeon  ;  I  think  it  will  be  incumbent  on  the  phyfi- 
cians  to  moderate  their  own  fees,  which  may  be  done, 
at  the  fame  time  abridging  the  quantity  of  medicines, 
and  the  expence  to  the  patients  ;  by  refuming  the 
branches,  given  into  unworthy  hands,  and  furnifhing 
their  patients  with  fufficient  and  adequate  remedies, 
prepared  under  the  prefcriber’s  eye,  without  any  addi¬ 
tional  charge  to  the  fick. 

This,  I  propofe,  as  one,  though  the  fevereR  and 
laft,  remedy.  One,  by  which  apothecaries  muR  be 
reduced  to  their  primitive  Rations,  and  the  public  m'uft 
be  better  ferved  *,  though  at  the  expence  of  the  phyfi- 
cians,  and  to  the  prejudice  of  the  public  in  the  end  : 
This  muR  effeftually  put  a  Rop  to  one  branch  of  quack¬ 
ery,  and  prevent  the  growth  of  others.  But,  as  it 
piuR  embarrafs  both  the  Rudy  and  pra&ice  of  phyfic, 
already,  in  fpight  to  the  RrifteR  regularity,  too  extern 
five  for  the  fhort  life  of  man  ;  I  propofe  the  trying,  as 
another,  and  a  giilder  expedient,  the  writing  upon  all 
phyfical  matters  in  as  plane  Englifh,  as  poffible  ;  as  the 
fureR  means  of  expofing  quacks,  and  raifing  the  duly 
qualified,  the  real  phyficians,  to  the  higheR,  the  deferv- 
ed  eRimation.  For  this,  we  have  the  example  of  our 
predeceRors :  What  Roman  phyfician  was  ever  known 
to  write  in  Greek  ? — What  Greek,  in  Arabic? — What 
Arab,  in  Chaldaic  or  Hebrew  ? —  None,  that  we  know 
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of :  Each  wrote  in  his  native  tongue.  Each  was  re¬ 
vered  in  his  native  country.  Thus  Avicen,  Me  sue, 
Hippocrates,  Galen,  Celsus,  &c.  were  admired 
by  the  then  prefent,  as  well  as  bleffed  by  all  fucceding 
generations,  for  the  fervices  done  their  refpedtive  coun¬ 
tries,  and  mankind  in  general,  in  their  works. 

Let  Britons  go  and  do  likewife. —  Let  us  cultivate 
our  own  excellent  language,  and  publifh  whatever  we 
have  to  offer  the  public,  in  the  vulgar  tongue.  This 
•will  make  it  the  intereft  of  foregners  to  ftudy  our  lan¬ 
guage  ;  which  may  thus  in  time  become  as  univerfal, 
as  our  extended  dominion  on  the  main. 

This  can  never  be  thought  to  ferve  the  intereft  of  a 
degenerate  race  of  quacks.  On  the  contrary,  it  will 
enable  the  public  to  detedf  their  infufficiencies,  as  well 
as  their  fallacies.  Befides,  it  is  a  fuperficial  knowledge 
in  phyfic,  that  makes  men  turn  quacks,  with  the  fcan- 
ty  furniture  of  a  parcel  of  recipes,  or  truft  to  thofe,  that 
are  not  better  ftocked.  Enlighten  then,  their  under- 
ftandings  further,  remove  the  vane  notions  of  myfte- 
ries,  in  phyfic  *,  {hew  the  dignity,  the  weight,  the 
difficulty  of  the  talk  of  preferring  or  reftoring  the 
health  of  man  ;  and  who  then,  will  venture  to  quack, 
or  be  quacked  ? 

Thefe,  with  other  reafons,  induce  me  to  offer  this 
effay  to  the  public,  in  my  native  tongue.  And,  I 
hope,  mine  intentions  will  make  it  acceptable  to  the 

judicious  and  public- fpirited. - Let  the  galled  jades 

wince ! 

As  I  wifti  to  fee  our  language  further  improved  than 
it  is,  I  have  taken  fome  liberties  with  the  orthography, 
in  which,  1  am  hardly  authorifed  by  any  authentic 
precedent.  For  thefe,  feeming  innovations,  the  public 
will  accept  m’ne  apology. 

The  modern  Englifh  is  probably  lefs  of  an  original, 
than  any  living  language  in  Europe  :  We  have  bor¬ 
rowed  from  all  the  living  and  the  dead.  And  it  muft 
ever  be  much  to  our  honor,  and  keep  us  clear  of  the 
imputation  of  plagiarifm,  to  continue  the  words,  we 

in- 


XXVI 


PREFACE. 

introduce  from  foregne  tongues,  as  near  the  originals, 
as  the  too  indeterminate  idiom  of  ours  will  admit. 

This  will  make  our  language  more  eafily  acquired 
by  ftrangers,  as  it  muft  become  more  intelligible  to  the 
learned  of  all  nations.  And  this  will  keep  us  c!ear  of 
defpicable  Gallicifms,  in  avoiding  the  vices  of  that 
tongue  and  people  ;  who,  like  us,  have  been  forced  to 
inlarge  their  language,  at  the  expence  of  others ;  but 
have  not  kept  near  the  original,  in  fpelling  or  pro¬ 
nunciation.  Shall  we  borrow  and  retain  the  faults, 
the  corruptions  of  the  French  ?  God  forbid  ! —  For 
my  part,  I  fhall  oppofe  and  reject  them,  wherever  I 
meet  them.  And  in  this  inftance,  inftead  of  taking 
from  them,  the  words,  that  they  firft  ftole  from  other 
tongues,  and  mangled  without  rule  or  fenfible  defign  ; 
though  all  our  greateft  writers  have  adopted  them,  I 
choofe  to  depend  upon  the  original,  rather  than  im¬ 
plicitly  receive  the  corruptions  and  inelegancies  of  any 
new  or  borrowed  tongue,  however  I  find  it  in  fafhion. 

But,  Gallicifms  are  not  the  onely  corruptions,  crept 
into  our  language.  Our  own  poets  have  taken  moil  un¬ 
pardonable  liberties,  in  mifpelling  and  otherwife  lopping, 
and  cropping  of  words,  to  adapt  them  to  their  rhymes 
cr  numbers,  or  to  make  them  run  the  fmoother  in  their 
jingling  lines ;  in  which  the  lower  clafs  efpecially,  have 
generally  been  more  mindful  of  found  than  fenfe. 
This  may  be  eafily  conceived  by  reviewing  the  unna¬ 
tural  participles  commonly  formed  of  the  verbs,  to  fix, 
to  mix,  to  lofe,  to  tofs,  to  lop,  to  crop,  and  number- 
lefs  others.  I  fubmit  it  to  the  judicious,  whether  it  be 
more  juft  and  eligible  to  follow  blind  cuftom,  or  to 
aim  at  fome  defign  and  rule,  in  thefe  matters. 

I  know,  the  novelty,  the  feeming  innovation,  will 
meet  it3s  objedlions.  And  it  will  to  fome  appear  moft 
daring  and  prefumptuous,  if  not  impudent,  to  attempt 
to  fwerve  from  the  fpelling,  received  and  eftablifhed 
by  the  many  great  authors,  which  this  and  the  preced¬ 
ing  century  have  produced. 


Let 
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Let  it  be  remembered,  that  our  language,  by  none 
other  authority,  than  that  of  thofe,  who  thought  fit 
to  write  in  it,  has  gradually  changed  from  the  days  of 
Chaucer,  to  the  laft  century,  perhaps  to  this.  This, 
upon  the  whole,  has  not  been  condemned  :  Our  tongue 
is  confeffedly  improved.  But,  no  man  will  fay  it  is 
yet  perfect.  Let  then  every  writer  propofe  his  cor¬ 
rections  and  amendments  of  our  ftile  ana  diCtion,  to 
the  public  ;  without  that  religious,  or  rather  blind,  at- 
tachement  to  the  authority  of  predeceffors,  with  which 
fome  fenfible  men  feem  pinioned ;  till  the  legiflature 
fhall  think  fit  to  eftablifh  a  general  ftandard. 

In  matters  of  any  weight,  precedents,  which  have 
not  their  foundations  in  truth  and  reafon,  flhould  be  of 
none  authority,  with  men  of  fenfe.  Otheiwife,  there 
can  be  no  chance  for  a  reformation  in  any  matter,  that 
has  the  grave  fanction  of  time  and  cuflom.  I  hold 
myfelf no  further  bound  to  write  as  my  predeceffors  did, 
without  the  concurrence  of  my  little  fhare  of  judgement, 
than  our  poets  thought  themfelves  obliged  to  follow 
one  another,  in  thefe  inifances.  He,  that  anfwers 
himfelf  this  qy  eft  ion ;  why  did  not  Spencer  follow 
Chaucer ;  Milton  or  Cowley,  Spencer  ;  or  Dryden, 
Pope  or  Swift,  literally  follow  the  fteps  of  thefe  ?  will 
find  mine  anfwer  for  fwerving  a  little  from  the  modes, 
which  the  authority  of  fuch  had  eftablifhed  for  fpel- 

ling- 

Moreover,  let  it  be  confidered,  that  in  molt  of  the 
fubjeCt  matter  of  the  following  work,  I  have  the  au¬ 
thority  of  the  dead  and  living  writers,  almoft  to  una¬ 
nimity  againfl  me.  Shall  their  authority  and  the  in¬ 
fluence  of  cuflom  fo  far  circumfcribe  me,  that  I  fhall 
not  examine  this  matter,  but  be  obliged  to  fubfcribe  to 
ah  the  errors  of  grey  bearded  predeceffors,  contenting 
my  felf  with  a  Sic  voluere  patres  ? —  I  believe  this  will 
hardly  be  infilled  on,  in  the  one  inflance,  more  than  in 
the  other. —  Except  at  Bath  *,  where  it  feems,  it  would 
be  mofl  pleafmg  to  the  city,  as  well  as  to  the  guardians 
cf  her  health,  to  let  their  waters  be  fuppofed,  as  af- 

ferted 
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ferted  to  be,  impregnated  with  fulphur.—  Is  it  not  to 
be  deemed  moft  audacious  to  oppofe  the  weighty  au¬ 
thority  of  all  the  learned  and  great  writers  on  this  im¬ 
portant  fubjeCt  ? —  Is  it  not  rather  brave,  juft  and  ne- 
ceffary  to  oppofe  the  tyrant  cuftom,  wherefoever  he  is 
found  to  rear  his  obftinate,  hoary  head,  in  defence  of 
error  or  ignorance  ?  This  have  I  done  :  No  more. 

It  will  probably  give  the  fenfible  and  humane  reader 
fome  difguft,  as  well  as  pain,  to  fee  the  long  catalogue 
of  errata,  that  disfigures  this  work.  I  wifh  fuch  may 
not  be  offended,  by  finding  many  more,  which  the 
author,  for  want  of  time  and  leifure,  or  from  a  natu¬ 
ral  partiality  and  blindnefs  to  his  own  faults,  muft  have 
overlooked. 

As  a  farther  apology  for  thefe,  I  muft  requeft,  it 
lhould  be  confdered,  that  this  work,  though  partly 
begun  upon  the  continent,  was  undertaken,  long  fince 
my  return  from  my  ftudies  abroad  ^  which  is  now  a- 
bout  three  years :  Since  which  time,  I  have  given  two 
long,  laborious  courfes  of  chemiftry,  and  am  now  en¬ 
gaged  in  a  third.  It  is  eafy  to  conceive  from  thefe, 
and  the  fhare  of  practice,  with  which  the  indulgence 
of  the  public  has  fince  intrufted  me  •,  what  a  variety 
of  avocations  from  this  work,  muft  have  always  at¬ 
tended  me.  Such  errors  as  might  thus  be  occafioned, 
by  the  printer,  by  the  author,  or  by  both,  demand 
fome  lenity  in  the  correction.  But,  this  is  fubmitted 
to  the  judgement  of  the  reader ;  for  whofe  informa¬ 
tion,  I  determined  to  expofe  fuch  errors  and  omiffions 
as  occurred  to  me,  as  near  as  might  be  to  the  front  of 
the  work  ;  where  he  may  read  grief  with  conviction  in 
the  author’s  face. 

If  any  are  humane  and  public  fpirited  enough  to  wifh 
this  work  correCt  and  complete  *,  their  corrections  and 
amendments  fliall  be  moft  gratefully  received,  and 
publicly  acknowledged,  if  the  book  lives  to  undergo 
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PART  I. 


A  General  idea  of  falts,  p.  i. 

The  Creation  divided  into  three  dafTes,  called  King¬ 
doms,  §  i.  Thefe  diftinguifhed,  §  2,  3,  4.  A  fourth 
added,  §  5* 

The  principles  of  natural  bodies  explaned,  §  6,  7,  8  ;  in 
N°  4  ;  the  aqueous  or  humid,  §  9.  The  fimply  terrene, 
§  11.  The  phlogifton,  §12.  The  mercurial  earth,  §13. 

of  which  all  bodies  are  compofed,  and  into  which 
all  are  reducible,  §  14. 

Salt  defined,  §  16;  of  what  compofed,  §  17.  Whence  it’s 
folvent  properties,  §  18. 

S  its  diftinguifhed,  §  20,  to  §  32. 

Acids  diftinguifhed,  §  32,  to  §  42. 

Alcalies,  fixed  and  volatile,  various,  §  42,  to  §  45. 

Neuter  falts,  §45. 

Acids,  their  general  properties  and  affinities,  or  attra&ive 
powers,  §  47,  to  50.  Particular  acids,  their  properties, 
§51,  to  55  The  order  of  the  affinities  of  acids,  §  56. 
The  effe&s  of  the  union  of  various  falts  with  one  another,  and 
with  divers  terrene  and  metallic  bodies,  §  57,  to  92. 

Of  Water  in  general ,  p.  23. 

Water,  it’s  names  and  definition,  §  1,  to  6.  Diftin&ions, 
§6,  to  14.  Dew,  §  15.  I.  Meteoric  waters ;  Rain,  §  16, 
to  18.  Snow,  Hail,  Froft:  and  Ice,  §  19,  to  24.  II.  Ter- 
reftrial  waters,  §  25.  Diftin&ions,  §  26.  into  1.  Spring 
water,  §  27,  to  34.  2.  Well  water,  §35.  3.  and  4. 

Rivers  and  Lakes,  §  36,  to  38,  5.  Stagnant  waters,  §  39. 
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Of  the  nature  and  properties  of  Simple  Water,  p.  37. 

Water  deemed  the  material  principle  of  bodies,  §  43. —  Af¬ 
finity  to  earth,  §  43,  44,  to  57. —  It’s  humido-fluidity, 
59. —  Size  and  form  of  it’s  particules,  §  60. —Their 
extreme  tenuity,  §61,  62.—  It’s  fenfible  qualities,  §63- 
— Gravity  and  levity,  §  65,  to  68.  —  Incompreflibility, 
whence,  §69. —  It’s  immutability,  ibid. —  Tenuity,  ex¬ 
perimentally  demonftrated,  to  §  73.  —  Uninflammable, 
§  74. — It’s  expanfive  and  elaflic  qualities,  §  75,  to  80. — 
It’s  confolidation  by  cold,  and  it’s  effedts,  §  80. —  Frofcn, 
if  the  natural  ftate  ;  if  a  kind  of  glafs,  ibid,  and  §  81.  The 
difference,  §82,  83.  Ice  heavier  than  water,  §  84. 

Water  very  heterogene,  §  85.—  It’s  fluidity  owing  to  fire, 

§  86.  —  Containing  air,  §  87.  — —  earth,  §88,  89., - 

whence,  §  90,  91.— —  For  deftilling,  a  fit  apparatus, 
§  92,  to  96.—  The  method,  §  97,  98,  99. —  Deftiiled, 
it’s  purity  proved,  §100,  to  103.—  Though  not  pure,  the 
bafe  of  other  fluids,  §  104.  * —  It’s  properties  medicinal, 
$  105*  —  as  a  folvent,  §  106. 

Water,  of  what  bodies  the  proper  folvent,  §  107. — How  im¬ 
pregnated,  §  108.— With  falts  of  various  kinds,  ibid.  And 
firfl:  with  the  univerfal  acid,  ibid.— With  the  nitrous  and 
muriatic  acids,  §109. — The  foie  folvent  of  falts,  §110.— 
Heated,  diflfolves  more  than  cold,  §  1 1 1. — DiiTolves  more 
of  one  fait,  than  of  another,  §  113. — Diflblves  metals,  me- 
tallics,  and  earths,  §114. — with  an  exception,  §  115. — 
Charged  With  falts,  becomes  a  foiveht  for  various  bodies, 
which  otherwife  it  could  not  diflbive,  §  1 16.— It’s  power 
of  folution  of  falts  tabularly  layed  down,  §  117,  to  12 1. — 
Saturated  with  one  fait,  is  capable  of  diflblving  an  other, 
even  to  a  third,  §  122.  When  6  or  7  falts  are  thus  difibl- 

i^ved  together,  how  feparated,  ibid,  and  §  123. 

Salt,  why  one  more  foluble  than  another,  §  124. 

Oils,  when  and  how  foluble  in  water,  §  125.  129. 

Water,  it’s  attra&ioti  with  alcohol,  §  125,  1 26. — Greater 
with  forne  falts,  ibid,  an  exception,  §127. — Stronger  than 
that  of  oi’s  or  retins  with  alcohol,  §  128.— No  univerfal 
folvent,  §  131. — Does  not  difloive  metals,  ftones,  earths, 
nor  fulphur,  §  132,  133.— Enters  into  many  bodies,  §  134, 
—A  Ample  barometer,  §  135.  hence,  few  bodies  free  from 
water,  §  136,  137. — Gives  hardnefs  and  tenacity  to  fome, 
§  138,  139°'— ’A  part  of  all  fluids,  §  140. — A  eonftituent 
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of  moftfolids,  §  141. — How  it  minifters tothe  production, 
nutrition  and  accretion  of  minerals,  §  142. — of  vegetables, 
^  143. — of  animals,  144.— It’s  ufeand  neceffity  to  the  vital 
functions,  §  145. — and  fenfes,  146. — It’s  univerfal  ufeful- 
nefs,  §  I4^>  x49* 


The  trials  and  choice  of  fimple  water ,  p.  8r. 


Common  tefts,  §  152,  153.  The  diftinCtion  into  foft  and 
hard,  ibid.  The  ufes  of  each,  §  154,  155. 

Water,  none  perfectly  pure,  §  158. — Which  do  and  which 
do  rot  contain  air,  ibid. — The  pureft  eafieft  heated,  and 
fooneft  cooled,  and  congeled,  §  159. — T  he  hardeft  petri¬ 
fying  waters  never  congele,  ibid. — The  pureft,  the  iighteft, 
the  moft  fufceptible  of  motion,  §  160,  161. — Tried  by 

hydroftatic  experiments,  §  162. - -by  the  air-pump, 

^  ,63,. - by  the  hydrometer,  §  164. - by  the  balance, 

^  — The  meteoric  and  terreftnal  compared,  §  167, 


to  170. 

Becher’s  volatile  mineral  fpirit,  §171.— -What,  172.  It’s 
effeCts  explaned,  §173-  How  the  nature  of  the  folved  and 
folvent  in  any  water  may  be  difcovered,  §  174.  The  de¬ 
grees  of  attraction  or  affinity  fhewn,  ibid.  §  175,  to  195. 

Phlogifton,  it’s  attraction  or  affinity  with  the  univerfal  acid, 
§  T9 6.  The  character iftics  of  folutions  of  fulphur,  ibid* 
to  §  200. 

General  precipitants ;  acids  to  alcalies,  and  alcalies  to  acids, 
§  201.  Exceptions  to  this  general  rule,  §  202,  to  205; 

Blew  fiowers  changed  to  a  green  with  alcalies,  to  a  red  with 
acids,  §  206.  Uncertainty  and  exceptions,  §  207.  The 
ambiguity  how  cleared  up,  ^  208,  209* 

Juices,  that  grow,  or  improve  their,  red,  with  acids,  $  210. 

Vellows,  rendered  paler  by  acids,  deeper  by  alcalies,  §211. 

Log- wood,  cochinel,  oak-bark,  galls,  &c.  how  varioufly  af¬ 
fected,  §  212,  to  214. 

Alcalies,  volatile  and  fixed,  how  affeCted  by  fimple  and  com¬ 
pound  waters,  §  215?  216. 

Sopes,  their  effeCts,  and  why,  §  217. 

Oleum  calcis  or  bittern,  it’s  eft'eCts,  and  why,  §  218. 

Acids,  their  ufes  and  efftCts  in  thefe  trials,  §  219. 

Alum,  it’s  ufe  and  effeCts,  and  why,  §  220. 

Metallic  folutions,  their  ufes  and  effects,  and  why  produced. 


§  221,  to  230. 


Evapo- 
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Evaporations  it’s  ufes  and  effedte,  §  231,  232.  And* 
Defiillation,  §  233,  to  241. 

Salts,  how  parted,  §  242,  to  245. 

—  Their  kinds  how  determined,  §  245. 

The  terrene  parts,  how  examined,  §  246.  Selenite,  §  247. 

Of  the  common  waters  of  London,  p.  125. 

The  knowledge  of  the  nature  of  the  air,  foil,  and  water  of 
the  place  of  his  pra&ice,  neceflary  to  the  phyfician,  §  249. 
Simple  waters  generally  negledted.  Medicated  waters  written 
upon,  by  ftrangers  to  the  nature  of  the  fimple*  and  perfons 
interefted,  §  250. 

The  author  begins  with  explaning  the  fimple  waters.  The 
different  public  fources  in  London  enumerated.  The  great 
plenty  of  water,  one  of  the  caufes  of  the  heaithfulnefs  of  the 
city  5  §251,  252. 

Of  Thames  Water,  p.  128. 

Experiments,  §  254,  to  291. 

Of  the  New  River  Water,  p.  136, 
Experiments,  §292,  to  312. 

Of  Hampstead  Water,  p.  138. 
Experiments,  §  3 1 3,  to  334. 

Of  RatAbone-Place  Water. 

Experiments,  §  335,  to  354. 

St.  Paul’s  Pump,  §  35 5,  to  358. 

The  Savoy  Pump,  §  359. 

Crowder’s  Well,  §  360,  to  363. 

Lamb’s  Conduit,  §  364. 

The  falt-like  fubftance  extracted  from  thefe  waters,  further  ex¬ 
amined  and  explaned,  §  365,  to  370. 

Of  the  Medicinal  Qualities  and  Uses  of  Simple 

Water,  p.  1 5 1 . 

Water,  in  what  eftimation  among  the  ancients,  §373,  10  374. 
Origine  of  it’s  fuperftitious  ufes,  §  375. 

It’s  general  utility,  §  376. 

Neglected  or  abufed*  the  confequences,  §  379. 

Water, 
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Water,  how  efteemed  by  the  antient  Perfians,  §  380,—by 
the  Romans,  §  38 1 . 

The  molt  univerfal  medicine ;  §  382.  proved  by  a 
fketch  of  phyfiology,  §  383,  to  397. 

What  and  how  it  contributes  to  health  and  longevity, 

§  398>  399- 

Confidered  as  a  medicine,  §  400. — It’s  effedls  proved 
in  a  fketch  of  pathology,  §  40 1,  to  404. 

A  fubjedt  deemed  worthy  the  pen  of  Hippocrates, 

§  4°5* 

The  principal  authors  who  recommend  it,  and  in  what 
cafes,  §  406,  to  412. 

Various  inftances  of  it’s  general  ufefulnefs  and  efficacy, 
in  divers  difeafes,  and  all  the  ftages  of  life,  §  413,  to  419. 

•  J  -  !  ’ -f  *«.-  »  *  t  '•  J  '  '  \  %» 

Of  the  Topical  Uses  of  Water,  p.  169, 

Water  not  lefs  effectual  in  external,  than  internal  application, 

§  42o« 

In  baths,  warm  and  cold,  §  421.  It’s  antiquity,  §  422. 
recommended  by  the  moft  antient  and  famed  authors,  ibid* 

Baths,  their  early  and  approved  ufe,  among  the  Egyptians, 
Greeks  and  Romans,  §  422’  423*  —  their  abufe,  ibid.— 
whence  negledfed  and  difufed,  a  reproach  to  phyficansj 
§  424,  to  426. 

Of  Baths  in  general ,  p.  173. 

Baths,  various  among  the  antients,  §  427, 

Cold,  of  different  forts,  §428. 

Hot,  of  different  kinds,  §  429. 

WEen,  with  whom,  and  in  what  repute,  §  43^* 

Of  what  compofed,  §  43 1  • 

I.  Of  the  Cold  Bath,  p.  175* 

Cold  bath,  it*s  ufes  and  effedls  how  to  be  conceived,  §  432, 
from  a  fketch  of  phyfiology,  §  433>  *°  43^*  ^  what 

kinds,  §436. 

Bathing  in  general  explaned,  §  439, 

It’s  operation,  §  440. 

The  beft  waters  for  it,  §  441. 

How  much  heavier  than  our,  §  442* 

Water,  how  affedted  by  heat  and  cold,  §  443* 
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Water,  cold,  it’s  a&ion,  §  444,  445. 

Cures  wrought  by  it,  §446.  ’  "  4 ; 

It’s  primary  efte&s  on  the  folids,  §  447. 

Cold  bathing,  untimely,  fata),  §  447. —  Dangerous,  §  44S. 
It’s  modern  negied  much  to  be  regreted,  §  449. 

In  what  diforders  proper  and  feviceable.  §  450,  to  46?.' 
It’s  early  ufe,  §  464. 

The  method  among  the  antient  Romans;  among  the  In¬ 
dians,  and  fevera!  nations  of  Ruilia,  ibid,  among  the  antient 
Britons,  ibid.  W  hy  wounds  in  the  heads  of  Britons  more 
eafy  of  cure  than  thofe  of  the  French,  ibid. 

PraCHcal  obfervations  on  it,  §  464.  founded  upon  the  nature 
of  certain  excretions,  and  the  jftjru&ure  or  phyfiology  of  the 
parts  concerned,  §  467,  to  478. 

Directions  for  it’s  ufe,  §  479,  to  488. 

It  s  coldnefs  how  increafed,  §489,  to  499. — Cautions  in 
the  ufe  of  waters  thus  compounded,  §  500. 

II.  Of  Temperate,  Warm,  and  Hot  Baths,  p.  199. 

Such  baths,  how  adminiftred  by  the  antients,  §  501.  An¬ 
tient  baths,  how  confiru&ed,  §502,  to  5 10.— The  me¬ 
thod  of  adminiftring  them,  §511.  with  what  caution  by 
the  antients,  §  512. 

Simple  or  medicated,  natural  or  artificial,  §513,  Sl 4* 

I  heir  operations  explaned,  §  515,  to  518.  Whence 
praChcal  inferences  and  cautions,  §  519,  to  523. 

J  heir  ufe  and  eftimation  among  the  antients,  §  524. 
and  beft  modern  praCIicioners,  §  525. 

1  he  author’s  attempt  to  reftore  them  to  praCIice,  §  526. 
by  demonitrating  their  efficacy,  rationally  and  experimen- 
fally  ;  ^  527,  to  539*  by  judgement  and  authority  of 
the  antients,  §  540,  to  548.  in  acute  difeafes,  §  550.  in 
chronic  diftempers,  ibid,  in  hydrophobia,  §551,  fo  553* 
I  he  caufe  of  their  extraordinary  effects,  §  554*  of  which 
remarkable  infiances  cited,  §  555,  10574.  The  fit  feafon 
for  .ufing  them,  §575.  the  time  of  the  day,  §576.  the 
time  to  tarry  in  them,  §  577*  wkh  what  motion,  §  578. 
W  bether  and  to  whom  to  be  adminiftred  by  compulfion 
§  579*  Forbid  in  full  bowels  or  blood  vefiels,  §  58 o. 
With  regard  to  the  head,  §  581.  The  body  to  be  bathed 
naked  ;  the  abfurdity  of  drefs,  in  the  baths  ;  the  indecency 
and  irrationality  of  promifcuous  bathing  of  fexes,  §  582, 

1  heir  fit  temperature,  §  583. 

Two  ether  kinds  of  warm  barks,  $  584. 


The 


Thefe,  among  other  neceffary  Corrections,  to  be 
made  in  the  reading,  as  follow. 

PART  I. 

Idea  of  Salts. 


PA  G  E  a.  line  8.  and  everywhere 
elfe,  for  its,  read  it’e. 

5.  1.  3.  for  floating,  r.  floting. 

6.  1.  5.  for  exceeding,  r.  exceding. 
12.  1,  9.  for  doe,  r.  do. 

13.  1.  5.  for  remaining,  r.  remaking. 
*22.  1.  4.  and  every  where  elfe,  for  dis¬ 
tillation,  r.  defoliation. 

4$  30.  1.  x.  for  only  read  onely. 

§  40.  1,  1.  and  every  where  elfe,  for  ar- 
teficial,  r.  artificial. 

43.  1.  14*  for  /Ethiops,  r,  Aethiops. 

45. 1.  11.  after  with,  add,  fome, 

47.  1.  12,  and  every  where  elfe,  for 
grains,  r,  granes. 


§  54.  1.  9.  for  in  this  acid,  r.  therein* 
§  55. 1.  30.  for  colour,  r.  color,  and  e- 
very  where  elfe,  in  this  and  fimilar 
Words,  ftrike  the  u,  out  of  the  laft 
fyllable. 

§  65.  1.  7.  and  every  where  elfe,  for 
cryitaline,  r.  cryftalline, 

§  66,  1.  I z.  for  reabforbs,  r,  reforbs. 

67.  1.  I.  %.  for  abbent,  r.  abforbent. 

77. 1.  10.  for  larger,  r.  layer. 

1.  11.  for  pellicle,  r.  pellicule. 

§  87.  1.  4  for  fucceed,  r.  fuccede* 

§  230.  1.  12.  afer,  if,  add,  into, 

1.  13.  after  dropped,  d.  into. 


Of  Water  in  general. 


§  10.  1.  3.  for  particles,  here  and  elfe 
where,  r,  particules. 

1.  5.  for  float,  in  general,  r.  flote. 

§  20.  1.  2.  for  freeze,  r.  freefe. 

§  22  1.  12.  for  heighth,  r.  highth, 

24. 1.  7.  and  elfewhere,  for  mountains, 
r.  mountanes. 

§  27.  1.  5.  for  lie,  r.  lye, 

i.  8.  for  confideration,  r,  confidera- 
tions. 

1.  18.  after  are,  add,  often. 

§  30  1.  4.  forleaft,  r.  left. 

1.  10.  after  and,  add,  thence, 

§  32. 1.  14.  for  latter,  r.  later. 

45.  1,  9.  for  whilft,  r.  whileft. 

49.  1.  7.  for  bodies,  r.  fubjedb, 

§  68  1.  3.  after  oils,  add,  and  acids. 

1.  25.  for  liquidity,  r.  fluidity. 

§  77.  1.  1.  after  two,  add,  half  ounce. 
§  80.  1.  24.  after  heat,  add,  in  the  na¬ 
tural  air. 

in  the  note,  for  lofed,  r.  lofted. 

97.  1.  16.  after  water,  add,  be. 

101.  1.  1.  and  elfewhere,  for  foap,  r. 
fope. 

§  hi.  1.  6.  after  by,  add,  agitation,  or 
by 

§  11 5, 1.  24.  §  496.  1.  2.  for  niter,  r. 
nitre. 

§  121  1.  4.  for  temperament,  r.  tem¬ 
perature. 

§  122.  1.  44  after  for,  r.  fuch  as  can  be, 
$  135.  1.  5>  after  a,  add,  kind  of 
§  142-  1.  15.  for  fc  perabundant,  r.  fu- 
perabundant. 

§  152.  1.  5.  for  bett  r,  r.  better, 

4  178.  1.  24  for  to,  r.  in. 

^  I90.  1.  20.  inftead  of  for,  r.  to 


§  190.  1.  21.  for  water,  r.  waters, 

§  209.  1.  4.  §  212.  J.  3.  §  213.  1. 
and  univerfally,  for  heightened,  r* 
highthened. 

§  218.  the  paragraph  following  is  to  be 
numbered,  §  219. 

§  224.  1.  32.  after  fixed,  add,  efpecially, 
in  an  advanced  proportion. 

§  225. 1.  15.  for  thefe,  r.  thofe. 

§  230.  1.  12.  after  if,  add,  into. 

1.  13.  after  dropped,  d.  into. 

§  245.  1.  14.  for  cracking,  r.  crack¬ 
ling. 

1.  34.  for  pelucidity,  univerfally,  r, 
pellucidity. 

§246.  in  note;  after  St  a  h  l,  add,  &C* 

§  247.  1.  8.  for  fleaks,  r.  flakes. 

§  231.  1.  6.  for  which,  r.  that, 

§287.1.  1 2.  after  be,  add,  partly. 

§  300.  1.  2-  for  fu  ers,  r.  fuffers. 

§  364. 1.  12-  for  thofe,  r,  thefe. 

§  379.  1.  6.  for  overrun,  r.  overran. 

1.  14.  for  whereby,  r,  whence, 

§  382  1.  4-  f°r  title,  r,  titule. 

§  385.  1.  14.  §  452.  1.  17.  and  elfe¬ 
where,  for  mufcles,  r.  mufcules. 

§  389.  1.  5.  for  they  be,  r.  the  fluids  be. 

1.  6.  after  and,  dele  are, 

§  39T.  1.  1.  for  ofphyfiology,  r.  of  phy- 
flology. 

§  393.  1.  5.  before  infinitely,  r.  almoft. 

§  395*  2  f°r  excee(hog>  r*  exceding. 

1  8.  after  one,  add,  third. 

1.  10.  after  parts,  add,  in  th-ee. 

§  393.  1.  17.  §  40I.  1.  30.  and  elfe¬ 
where,  for  humours,  r.  humors. 

§  40I.  1.  lo.  and  in  all  like  inftances, 
for  intolerable,  r.  jntolteuble. — as. 

§  401 


§  401. 1,  a  6.  for  tolerable,  r.  toller  able, 
§  403.  1.  24.  for  Allum,  r.  Alum. 

§  404. 1  2.  for  Schiangenbad,  r,  Schlan- 
genbadt, 

•  1.  7.  for  fit,  r»  fits, 

422.  1.  14.  for.  Nor  were  they  fruf- 
trated  in  their  expectation,  r.  Nor 
were  their  expectations  fruftrated, 
§  425. 1,  25*  for  favour,  r.  favor. 

43 x.  1;  2.  after  the,  r.  different, 

433.  1.  26.  forleaft,  r,  left. 

454. 1.  28 .  for  vigour,  r,  vigor. 

1»  30.  for  Aristotle,  r.  Arii- 

TOTEl, 

§  45 S.  1.  18.  for  chieflyalcaline,  r.  chief¬ 
ly  alcaline. 

§  460. 1.  17.  before  impatient,  r.  is, 

1.  aa.  for  prevail,  r.  prevale, 
f  464*  1*  *5*.  for  frozen,  r,  frofca. 


464.  1,  52.  for  eut,  r,  bur, 

472.  1,  26.  for  practitioner,  r,  prac- 
ticioner, 

505.  1.  17.  for  molified,  r.  mollified. 

506. 1.  5.  for  were,  r.  was, 

518. 1.  17.  for  vifidity,  r.  vifcidity. 

521. 1.  5.  for  frenzy,  r.  phrenfy. 

523.  1. 15.  §  525. 1*  6.  and  elCewhere, 

for  judgment,  r.  judgement. 

§  541. 1.  %.  after  and,  add,  that, 

§  55 5*  !•  6.  14.  17.  and  elfewhere,  for 
afloat,  r.  aflote. 

§  557*  1.  *•  for  rheamatick,  r.  rheu¬ 
matic. 

§  575.  1.  1,  after  fif,  add,  this  kind  of. 
§  582,  1.  5.  for  conceal,  r,  concele, 

§  595*  1*  it*  before  bottom,  d.  ing. 

§  596.  1.  2,  after  quarts,  add,  or  more  3 


ERRORS. 
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The  pump,  §585.  deferibed,  §  586.  the  beft  method,  §  587. 
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§  598.  it’s  advantages,  §  5995  6oo,  2nd  extenfive  ufeful- 
nefs,  §  601. 
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General  Idea  of  Salts, 


INTRODUCTORY  TO 

•  >  ,  f  v 

v  * 

An  Eflay  on  WATERS. 

§  i.  fTT-^HE  univerfal  creation  is  divided  by  na¬ 
ff  turalifts  into  three  diftindt  clafies,  which 
A  they  call  kingdoms:  i.  The  mineral, 
2.  The  vegetable,  and  3.  The  animal. 

§  2.  1.  By  minerals  or  foffils,  we  underfland  all 
thofe  natural  bodies,  that  compofe  the  terraqueous 
globe,  whether  found  in  the  bowels,  or  upon  the  fur- 
face,  of  the  earth,  having  no  perceptible  organs  or 
veffels,  but  owing  their  generation  and  formation  en¬ 
tirely  to  fome  external  caufe  ;  fuch  are  water,  earths. 
Hones,  mines  or  ores,  metals,  falts,  fulphur,  bitumen, 
coal  and  the  like. 

§  3.  2.  By  vegetables,  is  underftood  a  clafs  of  na¬ 
tural  bodies,  fo  called,  from  their  perceptible  growth, 
in  contradiftindlion  to  minerals,  which  can  have  no  ve¬ 
getation,  for  want  of  proper  organs.  Thefe  are  hy- 
graulic  bodies,  confifting  of  an  infinite  number  and 
variety  of  veffels,  which  contain  and  circulate  different 
juices  or  fluids,  abforbed  partly  by  the  roots,  where- 
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by  they  adhere  to  the  earth  or  other  bodies,  and 
thence  imbibe  their  groffer  nourifhment,  the  matter 
of  their  accretion,  and  partly  from  the  atmofphere, 
by  the  pores  of  the  leaves,  buds  or  bark.  Under  this 
head,  are  comprehended  all  herbs  or  plants,  fhrubs 
or  trees,  and  their  different  parts  and  productions. 

§  4.  3.  The  animal,  fo  called  from  its  having  life 
and  motion,  is  an  hygraulic  body,  which,  like  the  ve¬ 
getable,  is  qualified  to  take  in  the  matter  of  nutri¬ 
tion  and  accretion,  partly  from  groffer  ingefted 
elements,  by  veffels  within  itfelf,  bearing  analogy  to 
the  roots,  of  vegetables  •,  partly  of  a  more  fubtil  kind, 
from  the  air  by  the  lungs,  or  by  the  pores  of  the  fltin ; 
and  fubfifts  by  a  continual  determinate  motion  of  fluids, 
elaborated  within  itfelf,  through  certain  canals ;  the 
feveral  parts  of  its  body  being,  at  fome  time  of  its  ex* 
iflence,  vafcular. 

§  5.  To  thefe,  fome  add  a  fourth  clafs  or  kingdom, 
the  atmofpheric,  or  meteoric  ;  but  this  feems  not  very 
material  *,  fince  all  the  bodies  we  find  floating  in  that 
fluid,  may  be  traced  from  their  original  fource,  the 
earth.  However,  fuch  bodies  as  we  receive  immedi¬ 
ately  from  thence,  we  diflinguifh  by  thefe  names  j  as 
meteoric  or  atmofpheric  falts,  waters,  & c . 

§  6.  However  inconceivably  great  the  number  and 
variety  of  natural  bodies,  to  all  thinking  men,  muff 
appear,  the  philofophical  chemiff  s  hold  them  to  be  all 
feverally  com  poled  of  certain  principles,  or  material 
effences,  not  exceeding  four  in  number.  Thefe  pri¬ 
mary  offences  or  conftituent  particles  of  bodies  are 
deemed  infinitely  fmall  and  indivifible,  perfectly  Am¬ 
ple  and  homogene  *,  endued  with  certain  determinate 
forms,  though  from  their  extreme  minutenefs,  imper¬ 
ceptible  to  our  fenfes  ;  and  with  certain  properties  and 
qualities,  as  gravity,  attraction,  repulfion,  & c. 

§  7.  Thefe  feem  to  have  been  confufedly  known, 
though  better  conceived  than  deferibed,  by  the  antients. 
All  philofophers  have  acknowledged,  firft  principles 
or  primary  effences  of  bodies,  under  one  name  or  o- 
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ther.  Thefe  were  the  elements  of  the  Peripatetics  • 
the  atoms  of  Democritus  *  the  monades  or  unitates  of 
Pythagoras  and  others  ;  the  materia  prima  of  Des 
Caites,  and  the  hard  primary  particles  of  our  immor¬ 
tal  Newton. 

§  8.  Be  cher  has  thrown  the  cleared:  light  up¬ 
on  this  fubjed.  The  four  principles,  he  enumerates, 
are, 

§  9.  I.  The  humido-fluid,  or  aqueous  element ; 

§  10.  II.  The  dry  denfe  principle,  which  confifts  of 
three  kinds  of  earths,  as  he  calls  them  *  thefe  are, 

§  n.  1.  Terra  prima,  the  primary,  or  vitrifiable, 
earth  *  which  he  looks  upon  as  the  bails  or  matrix  of 
all  other  earths,  and  conceives  to  be  the  fait  princi¬ 
ple  of  the  antients,  as  it  is  found  the  true  bafis  of  all 
known  falts. 

§  12.  2.  Terra  fecunda,  <p\ oyirov,  Phlogifton,  the 
fecond  or  inflammable  earth  or  principle,  the  pabu¬ 
lum  ignis,  food  or  rewel  of  fire  *  to  the  antients  but 
obfcurely  known,  under  the  name  of  fulphur,  in  the 
enumeration  of  the  principles  of  bodies.  But,  the 
moderns  by  this  underftand  a  perfectly  pure  and  Am¬ 
ple  elementary  matter  or  principle *  the  caufe  of  in¬ 
flammability,  of  colors  and  odors  in  all  bodies :  vege¬ 
tables  and  animals  abound  with  this  principle *  fo  doe 
fulphur,  coal,  and  all  bituminous  matter  ;  and  no 
minerals  are  perfectly  exempt  from  it.  It  is  one  and 
the  fame  in  the  fubjeds  of  the  three  kingdoms.  No 
fubjed  parts  with  its  phlogiflon  in  any  degree  of  fire, 
if  air  be  excluded.  Metals  deprived  of  it  are  reduced 
to  calces,  and  lofe  their  metallic  fplendor*  fufibility* 
dudility,  and  other  properties*  upon  reftoring  this,  they 
are  revived  into  their  prifline  form,  with  all  their  pro¬ 
perties..  To  give  one  familiar  inftance  for  all.  Lead 
by  calcination  lofes  its  phlogiflon,  and  becomes  a  red 
calx  or  mineral  earth.  If  this  be  fluxed  with  any  in¬ 
flammable  body,  oil,  pitch,  wax,  fat,  wood,  bone* 

B  2  of 


4  A  general  Idea  cf  Salts. 

or  mineral  oil  or  bitumen,  it  reiorbs  the  inflammable 
principle,  and  becomes  perfedl  lead  as  before.  But,  to 
give  an  experiment  within  every  perfon’s  compafs.  Let 
a  red  fealing  wafer  be  fet  on  fire  in  the  flame  ot  a  can¬ 
dle,  and  then  held  over  a  piece  of  paper  ;  it  will  be 
found  as  it  burns  to  hifs  and  fparlde,  and  then  little 
globules  of  melted  lead  will  drop  upon  the  paper* 
The  reafon  of  which  is,  the  wafer  is  colored  with 
read  lead  \  to  this  either  the  burning  flower  in  the 
compofition,  or  the  flame  of  the  candle,  or  both,  give 
what  the  calx  wants  to  complete  or  reftore  the  metal, 
the  inflammable  principle,  which  this  fhews  to  be  the 
fame  in  all  bodies.  And  this  we  mean,  whenever  the 
inflammable  principle,  the  fulphureous  principle  or 
phlogifton,  is  mentioned  in  this  effay  or  elfewhere. 

§  13.  3.  Terra  tertia,  the  third  or  mercurial  earth, 
or  metallifing  principle,  from  which  metals  derive 
fluidity,  without  humidity  •,  by  fire,  fuflng  or  running 
with  it,  as  fluid,  yet  as  dry  as  mercury  or  quickfllver ; 
without  it,  remaining  infufible  earths,  calces,  in  the 
ftrongeft  fire.  This  may  be  the  principle,  called  by 
others,  mercury,  or  fpirit.  It  generally  accompanies 
the  phlogifton,  from  which  it  feems  infeparable. 

§  14.  Should  I  enter  upon  the  demonflration  of  the 
being  and  attributes  of  thefe  principles,  it  would  lead 
me  into  a  difquifition  too  remote  from  my  fubjedt, 
and  too  tedious  to  the  reader,  whom  I  muft,  for  fur¬ 
ther  fatisfadlion,  refer  to  the  works  of  Becher, 
Stah l  and  Hoffman.  Here,  it  muft  fuffice  to 
fay,  that,  from  different  combinations  of  thefe  four 
principles,  or  fome  of  them,  in  various  proportions 
and  manners,  all  created  beings  are  held  by  modern 
philofophic  chemifts  to  be  originally  produced  *,  and 
that  into  fome  or  all  of  thefe  principles,  all  bodies  are 
reducible,  by  art,  as  well  as  nature  ;  and  that  there  is 
in  nature,  a  conftant  regular  fucceffton  of  creation  or 
generation,  and  corruption  or  refolution  of  bodies 
throughout  the  univerfe,  from,  and  into,  thefe  prin¬ 
ciples  j 
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ciples  ;  for,  the  deftruCtion  of  one  body  becomes  the 
means  of  generating  an  other. 

§  15.  Thus  far  I  held  it  neceflfary  to  give  a  che¬ 
mical  idea  of  the  divifion  of  natural  bodies,  and  a 
general  notion  of  their  creation  and  refolution.  More 
does  not  properly  come  within  the  fcope  of  my  pre¬ 
sent  intention,  which  is  only  to  inquire  into  the  na¬ 
ture  and  properties  of  water.  But,  before  I  enter 
upon  that  HibjecSt,  I  lhall  endeavor  to  ex  plane  the 
nature  and  properties  of  falts  in  general,  as  the  prin¬ 
cipal  means,  by  which  water  becomes  compounded, 
as  well  as  the  chief  inflruments  in  exploring  the  com- 
pofition  of  that  fluid. 

§  1 6.  By  fait,  we  underftand  a  body  which  is  fapid 
or  favory,  that  is,  imprints  in  fome  degree  a  fenfe  of 
corrofion  or  irritation  upon  the  palate,  from  its  folu- 
bility,  without  which  it  could  impart  no  tafte.  Salts 
therefore  in  general  are  foluble  in  water,  and  fuflble 
in  the  fire,  and  mifcible  with  fuch  earths  as  bear  af¬ 
finity  to  their  particular  bafe. 

§  1 7.  Every  fait  is  looked  upon  to  confift  of  the 
aqueous  principle,  united  with  the  Hrft  or  vitrifiable 
earth  ;  fometimes  with  that  alone,  and  fometimes  com¬ 
pounded  with  one  or  more  of  the  terrene  principles  j 
whence  the  gfeat  diverfity  of  falts  arifes. 

§  18.  The  chief  criterion  of  falts,  their  great  at¬ 
traction  with,  and  folubility  in  water,  is  derived  from 
their  firft  principle,  the  aqueous  ;  and  their  ready 
union  with  fome  other  terrene  bodies  and  promoting 
their  folution  alfo  in  water,  arifes  from  the  attraction 
their  terrene  principles  hold  with  other  fimilar  bodies. 

§  19.  There  is  a  very  great  variety  of  falts,  which 
are  differently  diftinguifhed,  the  one  from  the  other. 

§  20.  I.  Firft,  they  are  diftinguifhed,  from  the 
manner  of  their  production,  into  natural  and  artificial, 
or  fuch  as  partake  of  both. 
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§  21.  i.  The  natural,  are  thofe,  that  are  found  in 
the  natural  bodies  pf  the  different  kingdoms,  fponta- 
neoufly  produced. 

§22.  2.  The  artificial,  are  thofe,  that  are  ext  rail¬ 
ed  or  elaborated  by  art  out  of  any  of  the > natural  bo¬ 
dies,  by  lolution  or  elixiviation,  by  incineration,  fer¬ 
mentation,  putrefaction,  diftillation  or  ocher  opera¬ 
tion  of  art ;  to  which  may  be  added, 

§  23.  3.  Such  as  are  partly  indebted  to  nature,  and 
partly  to  art,  for  their  production  ;  as  modern  ni¬ 
tre,  £*.  .  '■  '  '  '  ?  "  *  ■  ;  / 

§  24.  II,  The  fecond  diftinCtion  of  falts  arifes  from 
the  bodies  or  kingdoms,  whence  they  are  produced 
or  extracted;  thefe  are  1.  Mineral.  2.  Vegetable. 
3.  Animal.' 

§  25.  1.  Such  falts,  as  are  found  in  the  earth,  or 
.made  or  extracted  from  any  fofiil  body,  are  called 
mineral.  From  this  fource,  all  falts  are  found  to  have 
deduced  their  origin,  however  they  be  feen  in  other 
bodies  altered  and  diverfified. 

§  26.  2.  All  falts,  that  are  by  any  means  made  or 
extracted  from  any  vegetable  body,  are  diftinguifhed 
by  the  appellation  of  .  vegetable  falts  ;  as, 

§  27.  3.  Thofe  that  are  drawn  from  any  animal 
body,  are  called  animal  falts. 

*  •  ,  •  ^  *  *-  *  »  \  t.  t  S  i  ’  , 

§  28.  III.  Salts  are  likewife  diftinguifhed  by  their 
different  degrees  of  permanence  or  fixednefs  in  the 
fire  or  open  air,  into 

§29.'  1.  Fixed  fairs,  which  fuffer  no  effential 
alteration  in  pure  air,  no  lofs  of  fubftance  by  the  ut- 
moft  degree  of  heat,  unlefs  flame  be  reverberated  up¬ 
on  thern  ;  as  all  the  fixed  falts,  made  from  the  afhes 
of  calcined  vegetables. 

§  30.  2.  Volatile  falts,  which  are  not  only  fet  in 
motion  and  diffipated  by  the  flighted:  heat,  but  fly  off 
if  expofed  to  the  open  air  ;  as  falts  extracted  by  pu¬ 
trefaction  or  diftillatioii  of  vegetable  or  animal  bodies, 
and  the  like,  ' 

§  31' 
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§  31*  3-  Semifixed  or  femivolatile,  which  ftand  the 
open  air,  and  fome  degrees  of  heat  •,  yet,  by  fire,  in 
clofe  veffels,  may  be  raifed  from  the  bottom  to  about 
the  middle  or  upper  part  of  the  vefTel,  where  it  will 
again  run  into  its  priftine  form.  Such  are  the  falts 
called  ammoniac,  and  due  like. 

§  32.  IV.  But  the  moil  material  diftinftion  of 
falts,  for  our  prefent  purpofe,  and  that  which  beft 
deferves  our  prefent  attention,  is  their  divifion  into, 
1.  Acid,  2.  Alcaline,  and  3.  Neuter  falts. 

§  33.  1.  The  acid  falts  are  known  to  all  by  the 
tafte  ;  which  is  alfo  called  in  our  language,  four,  and 
are  common  throughout  the  whole  face  of  nature  ; 
they  are  denominated  from  the  feveral  kingdoms 
whence  they  are  drawn,  1 .  Mineral,  2.  V egetable,  and 
animal. 

§  34.  1.  The  mineral  acids  are  threefold  ; 

§  35.  The  firft  is  that  vulgarly  denominated  from 
the  mineral  fubftances  whence  it  is  moft  commonly 
extra&ed,  the  acid  of  fulphur  or  vitriol  or  alum,  ge¬ 
nerally  known  by  the  names  of  fpirit,  or  oil  of  vitriol 
or  fulphur.  This  is  the  univerfal  acid,  that  pervades 
the  whole  creation.  It  is  called  aerial  and  aetherial, 
from  its  abounding  in  a  volatile  form,  in  thefe  regions  5 
and  primogenial,  from  its  being  the  original  fource, 
from  whence  all  other  acids  fpring.  1  his  is  judged 
to  be  compofed  fimply  of  the  aqueous  principle  and 
the  firft,  or  mineral  verifiable  earth,  united.  This  is 
found  either  volatile  or  fixed,  in  nature,  as  well  as 
by  art. 

§  36.  The  fecond  is  the  acid  of  nitre,  vulgarly  call¬ 
ed  fpirit  of  nitre,  or  aqua  fortis.  This  is  by  art  ex¬ 
tracted  from  the  fubjedt,  whofe  name  it  bears,  modern 
nitre  or  falt-petre,  and  is  judged  to  confift  of  the  firft* 
the  univerfal  acid,  moft  fubtiily  attenuated  by  the 
phlogiftic  or  inflammable  principle,  by  the  means  of 
putrefaction.  It  is  never  found  pure  in  nature  be¬ 
ing  always  found  adherent  to  fome  terrene  or  lahne 
6  B  4  bafc. 
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bafe.  Wherefore,  in  this  form,  it  is  ever  to  be  look¬ 
ed  upon  as  a  creature  of  art. 

§  37.  The  third  is  the  acid  of  fea  fait,  called  alfo 
vulgarly  its  fpirit.  This  is  extra&ed  from  the  fubjed 
whofe  name  it  bears,  by  the  fame  means  as  the  acid 
of  nitre  is  drawn  ;  and  is  judged  to  confift  of  the  uni- 
verfal  acid,  fubtilifed  by  its  union  with  the  third  earth, 
or  mercurial  principle  ;  whence  its  aptitude  to  volatilife 
certain  metals  and  metallics.  This  is  never  found 
pure  in  nature,  more  than  the  acid  of  nitre  ;  but, 
like  that,  is  found  united  in  its  proper  fubjed  with  a 
mineral  alcali,  or  like  the  acid  of  nitre,  with  a  calca¬ 
neus  bafe-:  fo  that,  like  the  preceding,  in  this  form, 
it  is  to  be  looked  upon  as  a  child  of  art. 

§  38.  2.  The  fecond  general  clafs  of  acids  is  the 
vegetable.  Thefe  are  either,  1.  Native,  or,  2.  Arti¬ 
ficial. 

§  39.  1.  The  Native  acids  are  the  juices  of  various 
plants,  as  well  as  fruits  ;  fuch  as  thofe  of  the  dock  and 
common  forrel  kind,  as  well  as  wood-forrel  and  o- 
thers  ;  thofe  of  berberies,  goofeberries,  corinths,  cher¬ 
ries,  apples,  pears,  oranges,  lemons,  and  the  like. 
1  o  which  may  be  added,  thofe  acid  liquors,  which  by 
diftillation,  in  a  naked  fire,  are  obtained  from  moft 
vegetables,  efpecially  the  hard  woods.  Thefe  are  all 
judged  to  arife  from  different  combinations  with,  or 
modifications  of,  the  univerfal  acid. 

§  40.  2.  1  he  Artificial  acids  are  thofe  obtained,  by 
the  means  of  fermentation,  from  the  fweet,  as  well  as 
auffere  and  other  tailed,  juices  or  infufions  of  vegeta¬ 
ble  productions ;  as  cyder,  perry,  wine,  mead,  beer, 
and  the  like  ;  or  thofe,  from  thefe  produced  by  the 
fecond  ftage  of  fermentation,  vinegar  ;  to  which  may 
be  added,  that  acid  faline  concretion  called  tartar. 

§  41-  3-  The  third  general  clafs  of  acids  are  thofe, 
called  animal.  Such  are  the  gaftric  juices  of  moft  ani¬ 
mals,  as  rennet ;  and  the  acid,  which,  by  wafhing  or 
diftillation,  may  be  obtained  from  all  infedls  armed 
with  ftings,  particularly  ants.  To  which  may  be 
added,  the  acid  demonftrated  by  Homberg  in  the  dif¬ 
tillation 
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dilation  of  blood,  and  that  from  urine  in  the  native 
fait  *,  the  bafis  of  phofphorus. 

§  42.  2.  The  alcaline  falts,  fo  called,  from  having 
been  firft  extracted  from  the  herb  kali,  to  which  al  be¬ 
ing  prefixed  implies  no  more,  than  the  article  0,  n\  tc, 
of  the  Greeks,  le  or  la  of  the  French,  or  the,  of  our 
language  *,  as  if  one  fhould  fay,  the  kali  or  the  glafs- 
wort.  Thefe  have  a  tafte  the  reverfe  to  that  of  acids, 
with  which  they  do  not  mix  without  a  contrail  and 
ebullition,  and  upon  mixture  generate  neuter  falts. 
The  alcaline  falts  are, 

§  43.  Firft,  fixed  ;  which  may  be  diftinguifhed  in¬ 
to  Native  or  Mineral,  and  Artificial  or  Vegetable.  The 
Native  or  Mineral  alcali  is  the  bafis  of  common  fait,  the 
nitre  of  the  antients,  not  unlike  the  foda  or  kelp  of 
the  moderns,  or  the  alcaline  fait  found  in  moft  mine¬ 
ral  waters.  The  Artificial  or  Vegetable  alcali  is  that, 
which  is  obtained  by  the  incineration  or  calcination  of 
any  herb,  fhrub,  tree,  or  other  vegetable  produc¬ 
tion  ;  except  fuch  as  yield  a  volatile  alcali ;  thefe  af¬ 
ford  no  fixed  fait  *,  and  the  marine  and  fubmarine 
plants,  whofe  fait  is  of  the  nature  of  the  native  or  mine¬ 
ral  alcali.  To  this  clafs  belongs  that  fafhionable  medi¬ 
cine,  to  which  a  whimfical  and  unmeaning  name  is  given, 
TEthiops  vegetabilis  :  this,  called  by  whatfoever  name  it 
may,  is  none  other  than  foda  or  kelp,  the  alcali  of  the 
antients.  Fixed  alcalies  are  judged  to  be  compofed  of 
the  vegetable  acid,  with  a  fmall  portion  of  phlogifton 
united  with  the  vegetable  vitrifiable  earth. 

§  44.  Secondly,  volatile  alcalies  •,  thefe  are  obtain¬ 
ed  by  putrefaction,  or  combuftion  of  all  vegetable  and 
animal  bodies,  by  diftillation  of  fome  vegetables,  fuch 
as  the  crefs,  radiih  and  muftard  kinds,  the  onion  tribe, 
&c.  that  of  foot,  and  that  of  all  animal  bodies  in  general. 
And  is  fuppofed  to  confift  of  a  faline  fubftance,  fub- 
tilifed  by  the  union  of  the  inflammable  principle,  chief¬ 
ly.  by  means  of  putrefaction  or  fire.  But  there  is,  be- 
fides  this  artificial,  a  natural  kind  of  volatile  alcali. 


*  See  J.  A.  Schlosser,  M.  D.  Leyd,  DifTett. 
Sale  nativo  Urinae.  Lugd.  £.1752. 
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attributed  to  the  place  whence  it  is  obtained,  the  mi¬ 
neral  kingdom.  This  is  of  too  volatile  a  nature  to  be 
found  pure  alone  ;  it  is  always  united  or  incorporated 
with  mineraiiied  vegetable  or  animal  bodies  ;  fuch  as 
different  petrifications  of  thofe  fubftances.  Some  doubt 
its  exiftence  in  nature  ;  but,  with  what  propriety  may 
be  judged  from  the  native  fal  ammoniac,  which  like 
-  the  artificial,  confifts  of  a  volatile  alcali,  and  the  acid 
of  fea-falt. 

§  45.  3.  Neuter  falts  are  thofe  that  are  compofed  of 
acids  and  alcalies,  but  partake  of  the  nature  of  neither ; 
being  a  third  fubftance,  refulting  from  the  mixture, 
which  is  of  a  middle  quality,  quite  neuter  ^  whence 
they  are  called  falia  neutra,  media  and  enixa.  Of  thefe 
there  is  an  almoft  infinite  variety,  from  combinations 
of  all  the  different  acids  with  all  the  various  alcalies, 
as  fhall  be  further  explained  in  the  fequel.  To  thefe 
Tome  add  the  faline  concretions  refulting  from  the  fo- 
lutions  of  various  earths  and  metals  in  acids,  calling 
them  compound,  terrene,  or  metallic  falts,  but  with 
impropriety. 

§  4 6.  Omitting  various  circumftances  in  thefe  bo¬ 
dies,  which  relate  to  natural  hiftory,  and  natural  phi- 
lofophy  in  general,  to  chemiftry  in  particular,  I  fhall 
procede  to  thofe  properties  of  falts,  which  more  imme¬ 
diately  relate  to  our  prefent  purpofe.  And 

§  47.  1.  With  refpeCt  to  the  acids ;  thefe  all  readi¬ 
ly  unite  with  water,  becaufe  they  all  abound  with  that 
principle  :  for,  by  accurate  obfervations  ofHoMBERG 
and  Boerhaave,  the  ftrongeft  and  heavieft  acid,  the 
moft  concentrated  oil  of  vitriol,  does  not  contain  a- 
bove  one  half  genuine  acid,  the  other  being  entirely 
water.  Spirit  of  nitre  confifts  of  fomewhat  above  one 
fourth  of  pure  acid,  and  fomewhat  lefs  than  three 
fourths  water.  Spirit  of  fea-falt  contains  better  than 
a  fixth  of  the  acid,  the  reft  is  pure  water.  And  in 
one  ounce  of  diftilled  vinegar,  there  are  but  about 
eighteen  grains  of  acid,  the  reft  is  water. 

§  48.  Acids,  from  the  attraction  between  their  ter¬ 
rene  bafe  and  other  earthy  bodies,  difTolve  and  unite 

with 
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with  various  earths,  according  to  their  different  de¬ 
grees  of  affinity.  As  folvents,  they  all  aft  with  diffe¬ 
rent  force  and  eflfeds  upon  fixed  and  volatile  alcalies, 
upon  the  groffer  earths,  fofter  Bones,  and  the  fhells 
of  fifties.  They  all  moB  ftrongly  attrad,  and  conse¬ 
quently  fooneft  diffolve  or  unite  with,  i.  the  fixed  al¬ 
calies,  and  of  thefe,  the  vegetable,  rather  than  the  mi¬ 
neral  ;  2.  the  volatile  alcalies  ;  3.  the  abforbent  earths, 
and  of  all  others  quicklime  ;  4.  after  that,  egg- fhells ; 
5.  crabs  eyes  ;  6.  and  laftly,  chalk. 

§  49.  Molt  metals,  and  metallic  fubBances,  are 
fikewife  in  different  manners  and  degrees  affeded  by 
fhefe  acids. 

§  50.  All  the  acids,  whether  mineral  or  vegetable, 
are  more  or  lefs  capable  of  diffolving  zinc  or  fpelter, 
and,  in  fome  manner,  lapis  calaminaris,  or  cadmia  ; 
in  our  language  calamine,  calamy,  or  cad  my. 

§  51.  The  vitriolic  acid  is  by  itfelf  capable  of  dif¬ 
folving  not  only  zinc,  but  iron  and  copper  ;  and,  with 
fome  management  of  art,  to  which  nothing  in  nature 
is  yet  found  analogous,  quickfilver,  Silver,  tin,  lead, 
and  regulus  of  antimony.* 

§  52.  But,  the  order  of  attradion,  and  general  dif¬ 
folving  power  of  this  add,  Bands  thus  ;  1.  with  the 
inflammable  principle  ;  2.  with  fixed  alcalies  ;  3.  with 
volatile  alcalies;  4.  with  abforbent  earths;  5.  with 
zinc  ;  6.  with  iron  ;  all  which  it  attacks  with  fuch 
force  and  rapidity,  as  to  diffolve  them  with  eafe  and 
fpeed  ;  7.  then  ffowly  and  difficultly  copper,  and  not 
without  peculiar  management;  8.  lead;  9.  quick¬ 
filver  ;  10.  filver;  it.  tin;  1 2.  regulus  of  antimony; 
wherefore  we  find  no  natural  folutions  of  thefe,  8,  q 
&c.  in  this  acid. 

§  53.  The  nitrous  acid  diffblves,  together  with  the 
incomplete  metals,  zinc,  quickfilver,  regulus  of,  but 
not  crude,  antimony,  all  the  metals  complete  and 
perfed ;  except  gold. 

;  §  54.  But,  the  order  of  its  attrading  and  diffolving 

power,  Bands  thus ;  after  the  alcaline  falts  and  terrene 

....  %  *  * 

*  Stahl  de  falibus. 
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fubje&s,  which  it  affedts  in  much  the  like  manner  and 
order  as  the  preceding  acid,  it  rnoft  readily  attra&s 
and  diffolves,  i.  zinc;  2.  iron;  3.  copper;  4.  lead; 
5.  quickfilver ;  6.  filver ;  7.  tin;  8.  regulus  of  anti¬ 
mony.  But,  as  this  acid  is  never  found  pure  in  na¬ 
ture,  we  are  not  to  look  for  any  natural  folution  of 
thefe  metallic  fubftances  in  this  acid. 

§  55-  The  acid  of  fait  attacks  and  diffolves  the  al- 
caline  falts  and  terrene  fubftances,  in  common  with 
the  other  acids,  and  likewife  the  metals,  complete  and 
incomplete  ;  but  in  a  different  order  and  manner  from 
the  others ;  1.  it  moft  readily  diffolves  iron  ;  2.  more 
readily  than  the  vitriolic  acid,  diffolves  copper ;  3.  tin ; 
4.  regulus  of  antimony ;  but,  5.  more  tardily  and  dif¬ 
ficultly,  lead;  and  6.  moft  difficultly,  filver ;  7.  quick¬ 
filver,  and  united  with  the  nitrous  acid,  when  it  con- 
ftitutes  the  folvent  called  aqua  regia,  not  otherwife, 
it  diffolves  gold.  Yet  fome  of  thefe  metals  and  me¬ 
trics,  with  which  it  is  fuppofed  to  correfpond,  in  the 
conftituent  terrene,  the  mercurial,  principle,  it  can¬ 
not  diffolve,  unlefs  in  the  concentrated  ftate,  or  when 
they  are  firft  divided  or  diffolved  by  other  folvents. 
Thus  it  precipitates  filver  and  lead  diffolved  in  the 
acid  of  nitre,  unites  moft  intimately  with  the  magif- 
teries,  and  renders  them  volatile ;  it  precipitates  mercu¬ 
ry  diffolved  in  the  fame  acid,  but  foon  after  rediffolves 
it ;  and  being  in  the  concentrated  ftate  united  with  tin, 
regulus  of  antimony,  or  quickfilver,  it  renders  them 
likewife  volatile  or  femi-volatile.*  The  order  of  its 
attraction,  as  determined  by  M.  Geoffroy  in  his  table  of 
affinities,  ftands  thus  ;  1.  tin;  2.  regulus  of  antimony ; 
3 •  copper;  4.  filver;  5.  quickfilver;  and— 8.  gold. 
But,  it  muft  be  remembered,  that  the  abforbent  earths, 
as  well  as  the  fixed  and  volatile  alcalies,  precipitate 
theie  bodies,  duloived  in  this  folvent  ;  and  particu¬ 
larly  mercury  fublimate,  which,  with  the  fixed  alcali, 
gives  a  brown  orange  colour,  with  the  volatiles  a  very 
white  magiftery.  It  is  alfo  to  be  remembered,  that 


*  §  37. 
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this  acid,  no  more  than  that  of  nitre,  is  found  difen- 
gaged  from  an  alcaline  or  terrene  bafe  in  nature ;  and 
that  therefore  we  are  not  to  look  for  metallic  folu- 
tions  in  this  acid,  more  than  in  that  of  nitre,  fponta- 
neoufly  or  naturally. 

§  56.  In  all  thefe  cafes,  the  firft.  in  the  order  is 
reckoned  to  Hand  firft  in  the  clafs  of  affinity,  or  at¬ 
traction,  with  the  folvent.  The  firft  then,  interpofing 
between  the  folvent  and  the  fecond,  will  diffolve  the 
union,  caufe  a  reparation  and  precipitation  of  the  fe¬ 
cond,  or  lefs  attracted,  and  take  its  place.  Thus  will 
the  fecond  precipitate  or  feparate  the  third,  the  third 
the  fourth,  and  fo  on  ;  as  fhall  be  further  explaned  in 
giving  the  method  of  examining  waters  by  precipita¬ 
tion.  See  the  trial  and  choice  of  waters. 

§  57.  Let  us  next  confiderthe  effets  produced  by 
the  unions  of  thefe  different  falts,  the  one  with  the 
other,  or  with  divers  terrene  and  metallic  bodies. 

§  58.  All  the  acids  attack  all  the  alcaline  falts  and 
abforbent  earths,  and  the  mineral  acids  in  particular, 
moft  metals,  with  fuch  rapidity,  as  to  caufe  an  efferve- 
fcence,  with  a  frothy  ebullition  ;  but  differing  in  de¬ 
grees.  When  the  conflict  ceafes,  and  is  not  revived 
upon  the  addition  of  new  matter,  the  point  of  fatura- 
tion  is  faid  to  be  hit,  and  the  folvent  is  then  charged 
with  as  much  of  the  folvend,  as  it  is  capable  of  fuf- 
taining  in  a  ftate  of  perfect  folution  and  neutrality. 

§  59.  From  thefe  folutions,  different  taftes  and  o~ 
ther  qualities  arife.  Ail  the  acids,  upon  being  charged 
with  alcaline  falts,  or  abforbent  earths,  lay  afide  their 
acid  tafte  and  corrofive  quality,  and  put  on  a  faline 
tafte,  with  more  or  lefs  bitternefs,  and  become  inoffen- 
five  to  the  tafte  or  touch.  Thefe  are  neuter  falts. 

§  60.  To  this  there  is  one  exception  •,  the  vitrio¬ 
lic  acid  charged  with  a  certain  earth,  of  the  limo-cre- 
taceous  kind,  conftitutes  that  auftere,  rough  ftyptic, 

called  alum.  / 

§  61.  The  fame  acid,  with  iron,  yields  a  mild, 

fweetilh  ftyptic  ;  with  copper,  a  feptic  *,  and  with  mer¬ 
cury,  a  cauftic.. 

§  62. 
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§  62.  The  acid  of  nitre,  with  lead,  affords  a  fwcet- 
iflt  ftyptic ;  with  copper,  quicklilver  and  filver  iep- 
tics  and  cauftics.  * 

§  63*  The  acid  of  lalt,  with  iron,  conftitutes  a 
ftyptic  •,  with  regulus  of  antimony,  a  powerful  feptic  • 
and  with  mercury,  a  formidable  cauftic.  ’ 

§  64.  All  the  mineral  acids,  with  all  the  alcaline 
falts,  run  into  falts  of  certain  and  determinate  cryfta- 
line  forms,  and  may  be  fo  kept  ol  a  dry  and  lolid 
confiftency  .  whereas,  with  all  the  ablorbent  earths, 
they  either  retain  their  liquid  form,  or,  being  by  force 
of  fire  reduced  to  a  drynefs,  they  attract  the  humidity 
of  the  air,  and  deliquelce  or  run  liquid  again;  except 
the  vitriolic  acid,  with  lime,  chalk,  or °other  calca- 
rious  earth ;  and  the  bans  of  alum,  with  which  it  pre- 

ferves  a  dry  and  folid  form  in  the  felenite,  as  well  as  in 
the  alum. 

§  65.  The  vitriolic  acid,  with  fixed,  native,  or  mi¬ 
neral  alcali,  forms  the  neuter  lalt  we  find  in  moft 
mineral  waters,  which  is  analogous  to  Glauber’s  or 
Epfom  fait ;  with  the  fixed,  artificial,  or  vegetable  al¬ 
cali,  tartar  vitriolate  ;  with  volatile  alcalics,  Glau¬ 
ber’s  fecret  fait  ammoniac  ;  with  all  the  metals,  it  is 
capable  of  diffolving,  it  forms  a  dry,  cryftaline  fub- 
ftance,  efpecially  with  iron  and  copper,  which  gives 
us  the  green  and  blue  vitriols  of  thefe  metals  f  but 
this  is  only  to  be  underftood  of  the  groffer  or  heavier 
vitriolic  acid  :  that,  which  is  fubtilifed  and  volatilifed, 

1  etains  the  pnncipal  properties  of  the  heavier  or  more 
fixed  ;  it  preferves  its  affinity  or  attraftion,  difiolves 
metals,  earths,  and  ialts  ;  but  is  fo  volatile,  as  to  fly 
off  and  quit  every  body,  with  which  it  ever  united, 
upon  additional  heat,  or  the  interpofition  of  the  hea¬ 
vier  acid ;  except  that,  with  which  it  has  the  ftron^eft 
attraction,  the  phlogifton,  with  which  it  moft  firmly 
and  intimately  unites,  and  forms  that  femi-volatile 
concrete,  called  fulphur  or  brimftone.  From  the  fo- 
lutions  of  iron,  wrought  by  the  means  of  this  volatile 
acid  in  the  mineral  waters,  it  readily  flies  off,  leaving 
the  iron  to  precipitate  in  the  form  of  a  martial  earth 

Hence 
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'Hence  arofe  the  falfe  notion  of  a  volatile  vitriol,  fo 
wniverfally,  fo  abfurdly  prevalent. 

§  66.  The  acid  of  nitre,  with  the  mineral  fixed  al- 
cali,  gives  a  kind  of  nitre,  whofe  cryftals  are  quad¬ 
rangular;  with  vegetable  fixed  alcalies,  gives  pure 
nitre,  of  which  a  vegetable  alcali  is  the  bale  ;  this  is 
called  regenerated  nitre.  It  likewife  unites  and  gives 
a  faline  concretion  with  the  volatile  alcali,  which 
is  hardly  reduced  to  a  cryftaline  form,  and  partakes 
partly  of  the  nature  of  fal  ammoniac,  partly  of  nitre. 
This  acid,  with  filver,  quickfilver,  and  lead,  runs 
into  firm  cryftals ;  but  with  iron,  copper,  and  tin,  it 
preferves  its  liquid  form,  unlefs  the  humidity  be  fepa- 
rated  by  force  of  fire  ;  foon  after  which,  it  reabforbs 
from  the  air  enough  to  liquefy  itfelf  again. 

§  67.  The  acids,  with  the  pure  alcaline  falts  and'ab- 
bent  earths,  caufe  no  remarkable  change  of  color ;  but, 
with  the  metals,  various  differences  arife. 

§  68.  The  acid  of  vitriol,  with  iron,  gives  a  dark 
grafs- green,  brighter  in  its  cryftals  ;  with  copper,  a 
bright  fapphirine  blew,  deeper  in  its  cryftals. 

§  69.  The  acid  of  nitre,  with  iron,  produces  a  co¬ 
lor  between  yellow  and  a  redifh  brown ;  with  copper, 
a  pale  or  fky-blew ;  with  filver  no  color,  except  when 
it  is  allayed  with  copper  ;  then  it  acquires  the  color 
proper  to  this  metal. 

§  70.  The  acid  of  fait,  with  iron,  produces  a  co¬ 
lor  between  a  yellow  and  a  green ;  which  folution, 
upon  {landing,  depofites  a  blackifh  fediment ;  which, 
upon  the  addition  of  new  fpirit  of  fait,  tinges  a  kind 
of  orange  color.  This  acid,  with  copper,  gives  a 
bright  emerald  color,  which  by  time  becomes  more 
and  more  obfcured  with  brown.  If  this  acid  be  mixed 
with  the  nitrous  acid,  in  any  proportion,  it  confti- 
tutes  aqua  regia,  in  which  copper  diffolved  gives  a 
green,  and  gold,  its  natural  color. 

§  71.  The  forms  of  the  cryftals  produced  by  thefe 
combinations,  fufficiently  chara&erife  them. 

§  72.  The 
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§  72.  The  cryftals  refulting  from  the  faturation  of 
the  vitriolic  acid  with  any  fixed  alcali,  confift  of  eight 
Tides,  and  terminate  in  obtufe  or  broken  pyramidal 
points.  Such  are  the  cryftals  of  tartar  vitriolate, 

And  thefe  are  infufible,  ftanding  the  fire  unaltered,, 
Thofe  arifing  from  the  union  of  this  acid  with  the 
mineral  alcali,  or  bafe  of  Tea-Talt,  bear  a  different  a- 
fped,  which  makes  them  an  exception  to  this  rule. 
They  nearly  approach  to  the  figure  of  the  hexagonal 
prifms,  which  nitre  affords ;  but  that  they  chiefly 
cryftalife  horizontally  in  the  liquor ;  whereas  the  cry¬ 
ftals  of  nitre  run  in  all  dire&ions.  This  fait  is  exceed¬ 
ing  fufible. 

§  73.  The  cryftals  of  vitriol  of  iron  are  of  the  fi¬ 
gure,  called  parallelepiped  ^  the  Tides  and  angles  ftand¬ 
ing  oppofite  to  each  other. 

§  74.  Cryftals  of  vitriol  of  copper  exhibit  the  like 
form  ;  but  the  fituation  of  the  Tides  and  angles,  with 
refpedt  to  each  other,  are  more  uncertain  and  indeter¬ 
minate. 

§  75.  The  cryftals,  arifing  from  the  faturation  of 
the  nitrous  acid  with  any  artificial  fixed  alcali,  exhibit 
the  fame  form  with  thofe  of  nitre,  hexagonal  prifms, 
whereof  two  oppofite  Tides  excede  the  reft  in  equality 
of  furface,  as  well  as  in  breadth ;  each  prifm  termi¬ 
nating  in  fuch  a  point,  as  any  of  the  cryftals  cut  ob¬ 
liquely,  tranfverfly,  from  one  broad  fide  to  its  oppo¬ 
fite,  would  exprefs.  This  is  nitre  regenerated.  But 
the  fame  acid,  faturated  with  the  native  alcali,  yields 
quadrangular  cryftals.* 

#  §  76.  This  acid  gives  different  cryftals  with  the 
different  metals  foluble  in  it,  which  are  reducible  to  a 
cryftaline  form.  Thus  with  lead,  it  forms  cryftals  of 
different  figures,  from  eleven  to  twenty  fix  fides  ; 
whereof  one,  which  is  the  under  fide,  is  broad  and 
fiat,  the  reft  cut  into  various  fides  of  various  forms, 
upon  an  hexagonal  and  fometimes  upon  an  odtagonal 


bafe ; 
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bale  ;  with  filver,  thin,  flat,  and  indented  plates  or 
fcales  are  formed  *  with  quicldilver,  pointed,  fpear- 
formed  crydals ;  and  with  filver  and  quicldilver  to¬ 
gether,  fhrub  or  tree-formed  crydalline  concretions, 
the  much  talked  of  Diana’s  or  the  philofopher’s  tree, 
are  produced. 

§  77.  The  acid  of  fea-falt,  faturated  with  either  the 
vegetable  or  the  mineral  fixed  alcali,  which  is  its  pro¬ 
per  bafe,  gives  crydals,  which  are  commonly,  but  im¬ 
properly,  called  cubical :  for,  they  are  compofed  of 
fmalJ  fquare  pieces  of  equal  lengths,  which,  uniting  at 
the  extremities,  form  a  true  fquare  figure  ^  from  this, 
another  fquare,  of  afmaller  fize,  ifllies  ;  to  this,  a  third 
adheres,  and  fo  on  to  a  fiveth  or  fixth,  always  diminifh- 
ing  till  it  ends  in  a  feeming  cubical  figure.  Thus  every 
cry  Hal  of  fait  is  formed  from  the  fird  larger,  which  is 
the  pellicle,  to  the  lafb  or  lowed  *,  and  fo  forms  an  in¬ 
verted  pyramid.  This  is  the  regeneration  of  fea-lalt. 
But,  with  a  volatile  alcali,  with  which  it  conditutes  fait 
ammoniac,  it  yields  long,  flender,  plume-formed  cry- 
dais. 

§  78.  Let  us  now  confider  thefe  mineral  acid 
falts,  with  refped  to  their  different  powers  of  at¬ 
tracting,  diflblving,  and  holding  bodies  in  folu- 
tion. 

§  79.  It  is  found,  by  experience,  that  the  vitri¬ 
olic  acid  engages  any  alcaline  fait,  and  retains  it  more 
firmly,  than  that  of  nitre  or  fait  does  the  fame  bafis. 
The  attraction  then  of  this  acid  to  a  fixed  alcali,  is 
dronger  than  that  of  nitre  ;  and  that  of  the  acid  of 
nitre,  to  the  fame  bafe,  is  dronger  than  that  of  fait ; 
the  acid  of  fait  is  dronger  than  that  of  vinegar,  and 
fo  on. 

§  80.  Thefe  pofitions  are  at  once  explaned  and 
proved,  by  the  following  experiments  : 

§81.  1 .  Let  the  acid  of  fea-falt  be  faturated  by  the 
addition  of  a  diffident  quantity  of  a  fixed,  vegetable 
alcali,  and  a  fait  in  mod  refpeds  correfponding  with 
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fea-falt  will  be  generated.  This  proves  the  condiment 
parts  of  fea-falt  to  be  this  fpeciflc  acid,  and  an  alcaline, 
faline  bafe.  The  refult  of  this  compofition  is  called, 
regenerated  fea-falt. 

§  82.  2.  To  this  fait,  in  a  glals  retort,  let  the 
acid  of  nitre  be  added  •,  this  will  more  ftrongly  at¬ 
tract,  and  be  attracted  by,  the  alcaline  bale  of  the 
firft  fait,  than  that  was  by  the  lighted:  and  weakeft 
of  the  mineral  acids,  that  of  fea-falt ;  whence,  up¬ 
on  adminiftering  the  proper  degrees  of  heat,  the  acid 
of  fea-falt  will  diftil  in  white  fumes,  nor.  quite  free 
from  the  very  volatile  red  fumes  of  the  nitrous 
acid.  This  will  be  a  kind  of  aqua  regia,  the  acid 
of  fea-falt,  with  fome  portion  of  the  nitrous  acid. 
In  the  retort  will  remane  a  white  faline  mafs,  con¬ 
fiding  of  the  nitrous  acid  united  to  a  fixed  vegeta¬ 
ble  alcaline  bafe  ;  this,  by  dilution,  evaporation,  and 
crydallifation,  yields  regenerated  nitre,  perfect  falt- 
peter. 

§  83.  3.  If  to  this  fait,  in  another  retort,  a  fuffici- 
ent  quantity  of  the  vitriolic  acid  be  added,  this  will 
feife  the  alcaline  fait,  that  alternately  ferved  for  a  bafe 
to  each  of  the  preceding  falts  ;  and,  the  nitrous  acid 
being  thus  fet  free,  it  will  readily  didil,  as  the  acid  of 
fea-falt  did  before.  And  now  we  have  the  alcaline 
bafe  united  with  the  vitriolic  acid,  which  by  crydalli¬ 
fation  gives  us  tartar  vitriolate.  An  infufible  fait, 
which  can  only  be  decompofed,  by  the  intromiffion  of 
the  inflammable  principle. 

§  84.  Thus,  the  heavier  and  dronger,  expels  the 
weaker  and  lighter  acid.  Thefe  experiments  diew 
us,  how  the  more  potent  acid  ferves  to  propel 
the  weaker  :  for,  as  the  acid  of  nitre  fupplants  and 
propels  the  acid  of  fait,  and  as  the  vitriolic  acid  pro¬ 
pels  each  of  the  others  *,  fo  any  of  thefe  mineral  acids, 
propels  any  of  the  vegetable  acids,  that  can  unalter¬ 
ed  bear  the  operation,  from  an  union  with  the  like 
bafe*  Had  the  common  fea-falt,  with  its  own  mineral 

alcaline 
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alcaline  bafe  been  ufed,  the  refult,  as  to  the  acids,  had 
been  the  fame  ;  but,  as  to  the  remaning  falts,  they 
would  have  differed  :  for,  from  the  firft,  the  fatu- 
ration  of  the  acid  of  fea  fait,  with  the  native  fixed 
alcali,  we  fhould  have  had  true  fea-falt ;  from  the 
diftillation  of  that  fait  with  the  nitrous  acid,  quadran¬ 
gular  nitre,  and  from  this  and  the  vitriolic  acid,  Glau¬ 
ber’s  fait. 

§  85.  From  thefe  experiments,  the  different  at¬ 
tractive  powers  of  thefe  leveral  acids  to  the  fame  bafe 
appear,  and  the  means  of  breaking  their  cohefiori  or 
union  is  fhewn  ;  all  to  that  of  the  vitriolic  acid  to  tire 
fixed  alcali.  This  is  onely  to  be  done  by  the. addition 
of  any  phlogiftic  body,  and  fufing  it  with  Glauber’s 
fait  or  with  vitriolate  tartar,  and  fome  fixed  alcali  to 
promote  the  fufion  of  that  otherwife  infufible  fait. 
By  this,  a  feparation  of  the  vitriolic  or  univerfal  acid 
from  the  alcaline  bafe  is  effected  *,  and  a  new  combi¬ 
nation  of  the  univerfal  acid  with  the  inflammable 
principle  is  produced,  which  gives  fulphur  or  com¬ 
mon  brimftone,  which  fhall  be  further  fpoken  to  in 
giving  the  method  of  examining  waters.  But,  this  vi¬ 
triolic  acid,  the  heavieft  and  moft  fixed,  may  be  ren¬ 
dered  the  moft  fubtil  and  light  of  all  others,  by  the 
union  of  a  certain  portion  of  phlogifton  with  it.  Thus, 
vitriol  diftilled  in  a  cracked  retort,  the  acid  is  fub- 
tilifed  and  volatilifed.  The  like  is  obtained  by  di- 
ftilling  any  effential  oil  or  fpirit  of  wine  with  oil  of 
vitriol,  and  by  diftilling  pyrites.  This  kind  of  acid 
unites  with  alcalies  and  abforbents,  and  even  with 
metals  for  a  while  ;  but  readily  quits  them,  efpeci- 
ally  upon  the  flightefl,  increafed  heat,  or  the  interpo- 
fition  of  an  heavier  acid.  And  this  is  the  volatile  acid, 
with  which  moft  medicated  waters  are  charged,  and 
which  is  faifely  looked  upon  as  a  volatile  vitriol. 

§  86.  2.  As  to  the  alcaline  falts,  it  may  be  necelfa- 
ry  to  give  fome  further  intimations  of  their  properties, 
and  diftinguifhing  charaCteriftics. 
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§87,  As  acids  are  the  proper  foivents  of  earths 
and  metals,  as  well  as  of  alcaline  falts ;  fo  alcalies 
break  thefe  connexions,  precipitate  earths,  {tones,  or 
metals  diffolved  in  acids,  and  alfo  become  the  proper 
foivents  of  mucilages,  gums,  refins,  gummi-refins, 
and  oils  of  vegetables,  both  the  exprefTed  and  diftik 
led,  as  well  as  of  the  fats  and  oils  of  anfmal  bodies. 
On  the  other  hand,  by  means  of  alcalies,  fome  incom¬ 
plete,  as  well  as  complete,  metals  are  diffolved  ;  lead, 
tin,  antimony,  &c,  deflagrate  with  nitre,  and  are 
thereby  reduced  to  a  calx.  In  this  cafe,  the  nitre  is 
in  part  alcalifed  and  charged  with  the  metal  or  metal¬ 
lic.  The  alcaline  faks  thus  charged  diffolve  in  water; 
■whence,  the  folid  contents  diffolve  in  water,  and  are 
precipitated  by  acids.  And  copper  and  iron  diffolved 
in  acids,  are  wrefted  from  them  and  held  diffolved 
by  alcalie$.*  So  likewife  fulphur,  and  various  ful- 
phureous  concretes  of  the  mineral  kingdom,  readily 
unite  with  alcalies,  and  by  their  means  become  foluble 

and  ex- 

_  fpirits, 

into  a  kind  of  faponaceous  fluid,  and  give  them  an 
orange-colored  tinXure ;  efpecially  the  fixed,  which 
fucceed  the  better  the  more  cauftic  they  are  rendered 
by  calcination,  which  they  bear  with  little  or  no  al¬ 
teration  or  lofs  for  a  great  length  of  time ;  unlefs  the 
flame  be  reverberated  upon  them,  which  will  in  fome 
fort  volatilife  them.  Spirits  thus  charged  with  alcalies 
are  not  to  be  perfectly  freed  from  them,  even  by  re¬ 
puted  difhllation.  Such  are  commonly  called  tartar 
rifed,  but  properly,  are  alcalifed,  fpirits. 

§  88.  All  the  alcalies  change  the  juices  of  blew  and 
ted  floweps,  and  the  red  juices  of  certain  plants  into 
a  green  ;  and  the  more  acrid  and  pure  the  alcali,  the 
higher  and  brighter  the  green.  Blews  obtained  from 
.certain  putrefied  plants  or  vegetable  juices,  fuch  as 

?  §  23^  233. 
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in  water,  burning  fpirits,  and  in  oils,  effential 
preffed. 

§  87.  Alcalies  likewife  diffolve  in  burning 
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archil,  tournfol,  &c.  have  their  colors  exalted  or 
preferved  by  alcalies,  efpecially  the  volatile  •,  and  when 
tinged  red  by  acids,  alcalies  will  reflore  them  to 
their  priftine  color,  or  give  them  a  purple  or  violet 
hue. 

§  89.  Alcalies,  readieft  of  any  falts  known  in  a 
concrete  form,  diffolve  in  water.  They  may  then  be 
tailed,  which  their  extreme  acrimony  and  cauflicity, 
before  folution,  renders  unfafe.  They  then  im¬ 
print  upon  the  tongue  an  urinous,  acrid  talle.  Such 
a  folution  is  known,  1.  by  caufing  an  ebullition  upon 
mixture  with  acids,  and  thereby  yielding  a  neuter  fait; 
2.  by  changing  the  colors  of  certain  vegetable  juices, 
as  juft  now  mentioned  * ;  3.  by  precipitating  metals 
and  earths  dilfolved  in  acids ;  4.  by  precipitating  a 
folution  of  mercury  fublimate  in  water,  of  an  orange- 
color,  by  the  fixed,  and  of  a  white,  by  the  volatile, 
alcalies. 

§  90.  The  different  degrees  of  folubility  of  falts 
in  general,  and  the  manner  of  feparating  them 
from  grolfer  earths,  as  well  as  from  each  other, 
fhall  be  fpoken  to  in  Ihewing  the  diffolving  powers 
of  water. 

§  91.  This  general  fketch  of  the  generation  or  pro¬ 
duction  of  falts,  the  more  Ample,  as  acids  and  alca¬ 
lies,  as  well  as  the  more  compound,  fuch  as  the  neu¬ 
ter,  terrene,  and  metallic  falts  •,  together  with  their 
relation  to  each  other,  and  to  various  other  fubje&s ; 
their  powers  as  menftrua  or  folvents,  and  their  effeCls 
in  producing,  deftroying,  and  reftoring  or  reviving 
colors,  and  in  caufing  various  precipitations  in 
different  folutions,  fhall  be  enlarged  and  further  in¬ 
filled  on  and  explaned,  as  far  as  it  relates  to  the  pre- 
fent  purpofe,  in  treating  of  the  method  of  trying  or 
examining  waters,  to  which  the  reader,  for  further 
particulars,  is  referred. 


* 
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§  92.  The  preceding  experiments  and  obfervations 
fhew  us,  as  far  as  may  be  expected  in  a  work  of  this 
nature,  how  the  various  kinds  of  falts  are  generated, 
and  how  the  great  variety  of  folutions  and  combina¬ 
tions  of  bodies  capable  ol  being  fufpended  in  water, 
which  are  by  the  means  of  different  falts  found  in  the 
univerfe,  may  be  produced  and  difcovered. 


The  End  of  the  general  Idea  of  Salts . 


A  N 


A  N 


ESSAY 

% 

O  N 

WATERS. 


part  I. 


Of  Water  in  general 


HE  element,  which  the  Greeks  knew 
by  the  name  of  Hudoor,  the  La- 

_  tins  by  that  of  Aqua  ;  that  which  the 

Germans  call  Wafler,  the  French  1’Eau,  and  which 
in  our  language  is  called  Water,  is  a  liquor  ^o  uni- 
verfally  known,  to  the  rational  and  irrational  animals 
of  the  creation,  that  to  the  one,  me  idea^  is  deter¬ 
mined  by  the  bare  name  •,  to  tne  other,  by  tne  fenfes, 

upon  feeing,  feeling  or  tailing. 

§  2.  Yet,  notwithftanding  this  general  knowledge 
of  water,  nothing  feems  more  wanting,  or  more  dif¬ 
ficult  to  be  obtained,  than  a  true  and  rational  notion 


of  this  moll  beneficent  fluid. 

§3.1  (hall  not,  in  this  place,  treat  of  water  as  a 

mere  element,  or  one  of  the  phyfical  principles  or  con- 
ftituent  parts  of  other  bodies  ,  I  fhall  chiefly  confider 
it  as  it  occurs  to  our  fenfes,  and  examine  its  natural 
appearances  and  principal  properties,  qualities  an 
ufes.  And,  for  better  diftinclion,  I  define  it, 

C  4  §  4-  An 
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§  4.  An  humid,  fluid,  pellucid,  colorlefs,  inodo¬ 
rous,  infipid  body  *  lighter  than  earths  ;  heavier  than 
air,  moft  *  oils  and  burning  fpirits  ;  incompreflible  ; 
uninflammable  *,  but,  by  heat,  capable  of  great  rare- 
fadtion  and  extreme  expanfion,  with  remarkable  elaf- 
ticity  ;  and  by  cold,  fubjedt  to  confolidation  in  conge¬ 
lation  or  freeflng.  Its  conftituent  parts  are  very  he¬ 
terogene  ;  for,  with  the  fubtil  elementary  fluid,  pure 
water,  all  the  other  elements,  in  various  forms,  as 
different  earths, .  falts,  fulphureous,  or  inflammable 
bodies,  and  air,  in  greater  or  fmaller  proportions,  and 
more  laxly  or  intimately  blended,  are  always  com¬ 
bined. 

§  5.  Though,  according  to  this  definition,  there 
be  but  one  kind  of  water  ;  yet,  for  greater  clearness 
and  certainty,  we  diftinguifh  it  into  feveral  kinds, 
from,  the  different  matters,  that  appear  to  predomi¬ 
nate  in  the  fluid. 

§  6.  Hitherto,  there  has  not  been  difcovered,  in 
nature  or  by  art,  a  water  perfectly  pure,  truly  ele¬ 
mentary.  Yet  notwithftandmg,  as  we  are  forced  to 
judge  of  things  in  general  relatively  or  comparatively, 
lo  do  we  judge  and  fpeak  of  waters  :  fuch  then,  as 
are  found  to  exhibit  nothing  fenfible  to  the  fmell  or 
tafte,  and  are  by  all  agreed  to  be  clear,  colorlefs,  in¬ 
odorous  and  infipid,  are,  by  common  confent,  called 
pure  or  fweet  waters  ;  whileft  fuch,  as  ffrike  the  fenfes 
with  fomething  remarkable  in  color,  fmell  or  tafte, 
are  called  mineral  or  medicinal  waters. 

7*  it  is  found  neceffary  to  be  ftill  more  par¬ 
ticular  in  thefe  diftindlions. 

§  8.  The  fcriptural  hiftory  of  the  creation  teaches 
us  to  divide  the  waters  into  Two  general  claffes.  We 
are  there  told  of  the  feparation  of  the  waters  from  the 
waters.  Whereby,  not  only  this  globe  of  earth  was 

There  are  feveral  oi!s  fpecifically  heavier  than  common  water; 
ns  the  empireumatic  oils  of  gaajacum,  box,  and  even  the  effemial 
oils  of  doves,  cinnamon,,  faffafras,  &c. 


copioufly 
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copioufty  furnifhed  with  waters,  but  the  heavens,  or 
circumambient  air,  was  fo  charged  with  this  element, 
as  to  be  able  to  render  the  earth  new  fupplies  of  puri¬ 
fied  water  upon  various  emergencies. 

§  9.  Thus  we  find  not  onely  the  earth  plentifully 
ftored  with  water,  fo  as  to  be  thence  called  the  terra¬ 
queous  globe,  but  the  furrounding  atmofphere  alfo  is 
every  where  abundantly  charged  with  this  fluid.  And 
thefe  two  different  depofltes  or  collections  hold  a  con¬ 
tinual  mutual  intercourfe  with  each  other,  by  a  fort 
of  diftillation. 

§  10.  For,  the  waters  of  the  earth  are  rarefied,  at¬ 
tenuated  and  divided  by  the  heat  of  the  fun  and  other 
fires,  into  particles  fpecificaliy  lighter  than  the  air ; 
whence  they  arife  in  viflble  vapors  or  invifible  exhala¬ 
tions,  and  float  in  the  air ;  until,  condenfed  by  colds, 
they  are  again  returned  in  form  of  dew,  rain,  fnow, 
froft,  &c . 

§  1 1 .  By  this  means,  not  onely  a  continual  purifi¬ 
cation  of  the  waters  is  carried  on,  but  a  perpetual  cir¬ 
culation  or  diftribution  of  them  is  brought  about.  The 
mountains  and  other  high  grounds,  which,  by  the  or¬ 
dinary  laws  of  nature,  could  receive  no  fupplies  from 
the  immenfe  collections  of  water  on  the  face  of  the 
earth,  are  furnifhed  occaflonally  from  the  atmofphere. 
And,  when  the  various  terrene  productions,  that  re¬ 
quire  it,  are  fufficiently  fupplied  with  humidity,  the 
redundance  is  fent  towards  the  common  repofitory  in 
the  conduits  of  fprings  and  rivers. 

§  12.  Thefe  confiderations  naturally  teach  us  to  dif- 
tinguifh  waters  into, 

'  1 

I.  Meteoric,  or  atmofpheric  ;  and, 

II.  Terreftrial. 

§  13.  I.  The  meteoric  or  atmofpheric  are  onely  the 
humid  vapors  and  exhalations  raifed  from  the  terra¬ 
queous  globe,  for  a  while  carried  about  in  the  air,  and 

by  cold  condenfed  into  it’s  priftine  form.  Thefe  are 

for 
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for  the  moft  part  the  fweeteft  and  pureft  waters,  with 
which  nature  furniffies  us.  But,  as  they  pais  through 
the  air  or  atmofphere,  a  body  as  compound,  as  water 
can  well  be  imagined,  they  are  never  to  be  looked  upon 
as  perfectly  pure  ;  they  muft  partake  of  whatever  they 
are  capable  of  diffolving  in  the  medium,  through 
which  they  have  palled. 

§  14.  The  different  lands  of  meteoric  waters  are* 

§  1 5.  1.  Dev/  :  This  is  a  humid  vapor  raifed 

from  the  earth  in  the  day  time,  by  the  heat  of  the 
fun,  and  as  that  declines,  falling  back  again  upon 
the  furface  of  the  globe,  and  condenfing  into  wa¬ 
ter.  This  is  deemed  of  all  others  the  moil  light 
and  fubtii  water.  And,  could  it  be  collected  at  di¬ 
stance  from  great  cities,  and  in  receptacles,  that 
could  make  none  impreffion  upon  it,  it  might  be  ac¬ 
counted  the  moft  pure  of  any.  But,  it  varies  not  onely 
according  to  the  air,  through  which  it  paffes  in  its  af- 
cent  and  defcent,  but  is  affe&ed  alfo  by  the  plants, 
from  which  it  is  gathered.  So  that  it  is  always  diffi¬ 
cult  to  get  pure  dew.  And  the  pureft  is  not  to  be 
confidered,  in  ftridfnefs,  as  pure  water.  It  is  very 
fubjedt  to  fermentation  and  putrefabfion. 

§  16.  2.  Rain  water:  This  comes  neareft  to  dew 
in  levity,  fubtility  and  purity.  It  is  raifed  from  the 
fame  fund  by  the  fame  means,  into  the  atmofphere  ; 
where  it  is  prefumed  to  fojourn  longer  than  dew,  which 
is  probably  the  produbt  of  one  and  the  fame  day. 
Coniequently,  rain  muft  be  more  ftrongly  and  vari- 
ouOy  impregnated  with  whatfoever  is  found  capable  of 
Boating  in  the  atmofphere,  than  dew,  which  has  made 
a  fhorter  circuit.  For  this  reafon,  dew  has  been  but 
rarely  obferved  much  altered,  except  by  the  body, 
from  which  it  has  been  gathered  ;  but,  rain  has  been 
found  charged  with  every  thing,  that  is  by  any  means 
fufpended  in  the  air.  Thus,  rain  has  been  obferved 
to  bring  with  it  various  and  innumerable  produbfs,  not 
onely  of  the  vegetable  and  animal  creation,  but  alfo  of 
the  mineral  kingdom  ;  even  iron,  if  we  may  credit 

what 


0/ Water  in  general .  27 

what  our  Gilbert  *,  in  histreatife  on  the  magnete,  cites 
from  Avicen,  Cardan,  Scaliger  and  Cicero,  concern¬ 
ing  iron  fhowers ;  which  will  appear  lefs  furprifing, 
when  we  come  to  explane  the  caufe  of  heat  in  baths. 
Since  rain  in  its  fall  mull  wadi  the  atmofphere, 
which  is  a  mod  compound  body,  always  varying 
with  the  climate  and  feafon  of  the  year  ;  it  is  eafy  to 
comprehend  where  and  when  it  is  to  be  had  mod  pure. 
The  farther  it  is  colledted  from  cities  or  other  in¬ 
habited  places,  in  other  words,  the  clearer  and  purer 
the  air,  where  rain  is  collected,  the  purer  and  dmpler 
the  wrater  mud  be.  In  like  manner,  thofe  feafons  of 
the  year,  in  which  mod  exhalations  arife  from  the 
earth,  are  thofe,  in  which  it  is  mod  compounded,  and 
fo  vice  verfa. 

§  1 7.  But,  fo  far  is  the  bed  rain  water  from  purity, 
that  it  condantly  ferments  and  putrefies  upon  long 
danding,  efpecially  in  a  warm  place.  If  then  didd¬ 
led,  it  yields  an  oily,  and  in  fome  meafure,  inflammable 
fpirit ;  which,  being  concentrated  by  frequent  dedilla- 
tions,  is  faid  to  become  a  proper  folvent  for  gold  f . 

§  18.  Hippocrates  perfers  rain  to  all  other  wa¬ 
ters  %.  He  recommends  that,  which  falls  from  bright 
white  clouds  in  dimmer  •,  efpecially  after  thunder  and 
lightening,  by  which  the  air  is  purified  or  freed  from 
much  fulphureous  matter.  He  rejects  rain,  that  falls  from 
thick,  dark,  black  clouds.  And,  in  general,  recom¬ 
mends  the  boiling  of  rain  water  before  it  be  applied  to 
internal  ufe  ;  as  it  is  of  all  others  the  mod  liable  to 
corruption.  Rain  water  kept  for  fome  time,  efpe¬ 
cially  in  warm  weather,  fhews  fird  its  containing  the 
fmall  feeds  of  various  minute  plants  ;  which  fird  ve¬ 
getate  in  it,  then  render  it  mucilaginous,  and  caufe  it 
to  ferment.  At  the  fame  time,  it  appears  charged 
with  the  egs  of  various  animalcules,  which  being 

*  Phyf.  de  Magnete,  lib.  i.  c.  8. 

-j-  Act.  Leipf.  an  logo.  p.  86. 

j  Epidem.  iib.  6.  &  De  Aquis. 
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hatched  in  it,  foon  after  caufe  it  to  putrefy.  Hence 
the  caution  of  the  divine  old  man  is  wife  and  juft. 

§  19.  3.  Snow,  hail,  froft  or  ice.  Thefe  are  by 
moft  diftinguiihed  from  each  other  ;  though  I  cannot 
fee  with  what  propriety  •,  fince  they  are  alT  but  water 
in  different  manners  and  forms  congeled,  or  by  cold 
reduced  to  more  or  lefs  of  a  dry  and  folid  confiftency 
and  form.  *  J 

§  20.  1  he  pureft  and  Jigheft  waters  are  moft  apt  to 
Congeic  or  freeze.  And  all  waters,  by  whatloever 
means  congeled,  are  thereby  rendered  more  free  from 
foregne  matter  of  all  kinds.  Snow  and  hail  may  be 
gathered  without  being  fenffbly  affeded  by  any  dry 
bodies,  on  which  they  fall.  And  ice  thawed  depofites 
fuch  terrene  parts,  as  before  adhered  to  the  water. 

§  21.  Snow,  hail,  dxV.  have  the  fame  origine  with 
rain  or  dew,  and  tend  to  the  fame  end.  The  humid 
vapors  and  exhalations  riling  from  the  earth,  which 
are  but  water  fo  rareiied  and  divided,  as  to  be  made 
capable  of  floating,  or  being  fufpended  in  the  air;  by 
one  degree  of  cold,  are  rendered  fpecifically  heavier 
than  the  air,  in  which  they  were  but  juft  now  fufpend¬ 
ed  ;  whence,  they  neceffarily  preponderate ;  but  in 
thofe  minute  and  alnioft  imperceptible  particles,  which 
are  called  dew.  Such  of  thefe  vapors,  drft,  as  are 
railed  highei,  in  the  region  of  the  air,  are  carried 
about  according  as  the  air  is  put  in  motion  ;  until,  bv 
&  certain  degree  of  cold,  they  are  again  condenfed  in¬ 
to  water ,  and  fo  deftil  in  rain.  And  an  higher  degree  of 
cold  converts  this  into  a  dry  confiftency,  and  lets  it  fall 
In  the  different  forms  of  fnow,  hail,  &c.  Froft  is  to 
fnow  or  hail,  as  dew  is  to  rain, 

§  22.^  ft  hde  ai  e  tne  various  meteoric  waters  known. 
To  theie,  the  fertility  of  the  earth  is  owing  *,  as  they 
iurnifh  it,  not  only  with  that  humidity,  which  is  ne- 
ceffary  for  all  its  produds,  but  with  falts  and  other 
fubftances,  that  promote ..  vegetation.  From  thefe, 
our  fountanes  and  rivers  derive  their  origine  :  for,  after 
they  have  fuinifhed  the  furface  of  the  earth  with  what 
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they  contain  or  convey,  they  fink  into  its  bowels, 
form  for  themfelves  various  canals  and  aquedu&s  tin¬ 
der  ground-,  until,  in  fome  depending  part,  they  break 
through  their  bounds  and  burft  forth  in  the  form  of  a 
fpring,  with  force  proportioned  to  the  heighth  from 
whence  it  falls,  and  greater  or  fmaller  in  proportion 
to  the  fund  that  fupplies  its  courfe. 

§  23.  However,  we  are  not  to  fuppofe,  that  every 
fpring  gives  back  its  water  pure,  as  it  received  it  from 
the  clouds  :  for,  as  in  the  air,  it  was  liable  to  be  di- 
verfly  impregnated  ;  fo  is  it  alfo  in  the  earth  where 
it  buffers  various  changes,  according  as  thofe  parts, 
through  which  it  paffes,  contain  more  or  lefs  of  mat¬ 
ters  foluble  in  water.  Were  it  not  for  this,  every 
fpring  would  yield  up  its  water  unaltered  from  what  it 
received  it  from  the  heavens  :  of  which  very  few  in- 
ftances  are  known. 

§  24.  Snow  water,  by  the  antients,  was  deemed 
unwholefom.  And  many  of  the  moderns  afcribe  the 
bronchocele  or  preternatural  fwelling  of  the  thyroide 
and  other  glands  about  the  throat,  a  diftemper  ob- 
ferved  endemiai  in  fome  parts  of  Switzerland,  to  the 
drinking  waters,  arifing  from  the  fnow  thawed  in  the 
mountains.  But,  this  appears  to  be  abfurd  upon  the 
examining  of  fnow  water,  which  is  found  as  pure,  as 
any  other,  if  not  purer.  Moreover,  this  diftemper  is 
obfervable  in  many  other  countries,  where  fnow  con¬ 
tributes  but  little  to  the  increafe  of  their  waters.  At 
Rheims,  the  capital  of  Champagne  in  France,  there 
is  hardly  an  aged  perfon  free  from  this  diforder ; 
which  is  owing  to  their  drinking,  till  lately,  that  they 
have  been  fupplied  with  better,  the  common  water  of 
their  wells,  which  runs  through  a  kind  of  chalky 
quarry,  with  which  it  is  ftrongly  charged.  I  have 
obferved  the  fame  from  the  abufe  of  Spa  water  ;  for 
a  reafon,  which  fhall  be  aftigned  in  its  place.  And  a 
further  vindication  of  fnow  water  from  this  oft'enfive 
quality  may  be  taken  from  the  famous  Pfeifer  waters 
fn  Switzerland.  Thefe  fprings  flow  periodically.  They 
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begin  in  May,  and  ceafe,  fo  as  to  be  quite  dry  in 
September  ;  and  this  regularly,  fomewhat  fooner  or 
later,  every  year.  Thefe  waters,  at  the  fprings,  are 
warm.  And  are  the  lighted:,  pureft,  fimpleft  water 
to  us  known  on  earth.  Yet,  they  muft  certainly  owe 
their  origine  to  fnows,  which  begin  to  thaw  in  May, 
anu  continue  to  mn  till  tne  beginning  of  September, 
when  the  returning  cold  congeles  them  and  flops  their 
current,  till  the  next  enfuing  fpring. 

§  25.  II.  The  terreftrial  waters  are  thofe,  that  are 
found  m  the  bowels  or  upon  the  furface  of  the  earth. 
1  hefe  are  always  to  be  prefumed  more  grofs,  heavy 
and  impuie,  than  tne  meteoric.  They  are  divided 
into  two  fpecial  claffes :  1 .  Simple  or  fweet,  rather  in- 
fipid  waters :  2.  More  compound  and  fapid,  mineral 
or  medicated  waters.  Of  thofe  here,  of  thefe  in  the 
fecond  part. 

§  26.  The  firft  are  diftinguifhed  into,  1.  Springs; 
2.  Wells;  3.  Rivers;  4.  Lakes;  5.  Stagnant  waters. 

§  ^7*  Spring  01  fountane  water.  This  takes  its 
rife  from  meteoric  water,  condenfed  or  collected  on 
the  neighbouring  high  grounds,  and  by  its  frame  and 
gravity  entering  into  the  earth,  and  forming  to  itfelf 
fit  canals  to  convey  it  to  fome  place,  where  it  may  lie 
upon  a  level  and  at  reft.  That  fprings  confift  of  waters, 
v  mch  weie  fome  time  on  the  furrace  of  the  earth,  is  evi¬ 
dent  from  divers  confideration  ;  particularly  their  fre¬ 
quently  carrying  with  them  bodies  onely  produced  on 
the  furface  of  the  earth.  As  at  Bath,  hazel  nutftiells 
and  entire  nuts  are  thrown  up  by  the  waters.  Befides, 
the  fcnfible  increafe  and  decreafe  of  fome,  efpecially 
the  more  fuperficial  fprings,  alter  wet  and  dry  wea¬ 
ther,  planely  fhews  whence  they  muft  have  derived 
their  fources.  Add  to  this,  that  in  /Egypt,  in  the 
Defeits  of  /Ethiopia  and  Arabia,  in  Fierro,  one  of  the 
Canary  Iflands,  and  other  countries,  where  neither 
fnow,  hail  or  rain  are  feen,  they  have  no  fountanes, 
noi  liveis,  that  fpring  up  in  them  ;  whileft  Germany, 
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France,  Britain,  Ireland,  and  other  nations  fubjeft  to 
fnows  and  rain,  abound  in  living  fprings,  rivers  and 
lakes. 

§  28.  Next  to  rainwater,  that  of  fprings  is  reckoned 
the  mod  pure.  However,  it  is  liable  to  infinite  vari¬ 
ation,  according  to  the  nature  of  the  foils,  through 
which  it  runs :  it  is  more  or  lefs  fimple  according  to 
the  folubility  or  infolubility  of  the  matters,  it  meets  in 
its  paflage  through  the  bowels  of  the  earth,  and  ac¬ 
cording  "to  its  proximity  to,  or  remotenefs  from,  its 
fource. 

§  29.  That  fpring  is  bed,  which  runs  from  a  deep, 
rocky,  doney  or  gravelly  foil,  with  a  quick,  fmart 
current.  Whofe  water  is  mod  pellucid,  and  mod  void  ot 
all  fenfible  fmell  and  tade  ;  mod  readily  heated,  and 
mod  fuddenly  cooled,  and  leaves  the  lead  fediment  after 
boiling,  evaporation,  or  upon  danding. 

§  30.  Theantients,  after  Hippocrates  *,  had  re- 
fpedt  to  the  afpedt  of  the  fpring,  as  whether  it  lay  expofed 
or  run  toward  the  ead  or  wed,  fouth  or  north.  They 
preferred  the  fird,  as  differing  the  lead  changes  from 
the  fun.  Next  to  that,  they  edeemed  the  fecund  for 
the  like  caufe.  They  rejedted  the  third,  as  being  lia¬ 
ble  to  be  heated  and  to  have  the  mod  fubtil  parts  dif- 
fipated  or  exhaled  by  the  fun.  And  the  fourth,  they 
condemned,  as  crude  from  its  coldnefs,  and  hard  of 
digedion.  Thefe  reafons  may  have  their  force  in  the 
countries  in  which  the  fathers  of  phyfic  lived  and 
wrote  ;  but,  in  our  temperate  climate,  which  never 
feels  the  extremes  of  heat  or  cold ,  they  can  be  but  of 
very  little  weight.  We  are  chiefly  to  confider  the  na¬ 
ture  of  the  foil  around  the  fpring,  from  whofe  furface, 
by  colledting  the  falling  rains  and  flows,  its  origine 
may  be  deduced,  and  the  foil  through  which  it  runs, 
and  the  quicknefs  or  downefs  of  its  progrefs. 

§  31.  In  order  to  make  a  mod  judicious  choice  of 
waters,  we  fliould  didinguifh  fprings,  not  only  from 
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their  Atuation  and  foil,  but  according  to  their  courfes, 
whether  temporary  or  conftant,  annual  or  perrennial  * 
ftagnant  or  flow-running,  quick  or  flowing  fprings. 

§32.  The  temporary  fprings  are  either  uncertain, 
depending  upon  the  falls  of  rain  or  fnow  in  all  feafons 
of  the  year ;  or  periodical  or  annual,  which,  from  the 
^  fame  caufes,  begin  to  flow  in  September  or  Odtober, 
and  continue  till  April  or  May.  Thefe  may  be  called 
fuperficial  iprings.  They  have  no  refervoir  or  con- 
Aderable  receptacle  in  the  bowels  of  the  earth,  from 
which  their  waters  may  flow  onely  in  certain  determi¬ 
nate  quantities ;  they  deliver  them,  as  fail  as  they  re¬ 
ceive  them  from  the  clouds  or  condenflng  hills,  and 
for  the  moft  part,  as  unchanged.  Of  thefe,  there  are 
great  numbers  obfervable  in  almoft  all  countries.  The 
moft  confiderable,  that  I  have  feen,  efpecially  of  the 
latter  kind,  are  in  the  counties  of  Clare  and  Galway, 
in  the  kingdom  of  Ireland  ;  where  large  tra&s  of  fome 
hundreds  of  acres,  of  the  beft  and  fweeteft  pafturage, 
are  every  winter  over-whelmed  with  an  inundation, 
that  fprings  up  in  different  parts  of  the  foil,  clear,  pel¬ 
lucid,  and  almoft  as  Ample,  as  it  fell  from  the  hea¬ 
vens.  Thefe  can  be  none  other  waters,  than  the  mete¬ 
oric  :  they  fall  in  the  rockey  mountains,  to  whofe  hol¬ 
low  entrails  they  And  eafy  accefs,  and  from  which  they 
have  as  free  an  egrefs ;  for,  being  chiefly  compofed  of 
ftone,  without  any  interpofltion  of  earth  or  fand,  and 
lying  fhelving,  the  waters  cannot  tarry  long  in  their 
paffage,  but  muft  precipitately  run  towards  the  plane, 
level  grounds,  that  lie  ready  to  receive  them.  And, 
as  the  ftones,  they  walk,  are  folid  lime-ftone  or  mar¬ 
ble,  which,  without  calcination,  are  not  to  be  affedted 
by  Ample  water  ;  it  is  not  to  be  wondered,  that  the 
waters  of  thefe  temporary  or  annual  fprings  in  thefe 
and  fuch  like  foils,  fhould  be  of  all  others  the  moft 
pure.  But,  were  thefe  waters,  in  their  falling  through 
the  air  or  their  paffage  through  the  earth,  charged 
with  any  acid,  the  cafe  would  then  be  different ;  for 
as  thefe  ftones  are  foluble  in  acids,  hard  or  petrifying 
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waters  would  have  been  produced.  However,  when 
thefe  like  fprings  ceafe  to  flow,  they  loon  change 
their  nature,  as  all  llagnant  waters  mult.  The  flower 
all  fprings  flow,  the  more  charged  they  may  be  pre¬ 
fumed  to  be,  and  the  nearer  they  approach  to  the 
qualities  of  llagnant  water.  Therefore,  the  quick, 
flowing  fpring  is  to  be  prefered. 

§  33.  The  conllant  or  perennial  fpring,  is  that 
whole  waters  have,  from  the  furface,  funk  deep  into 
the  bowels  of  the  earth  ;  there,  formed  to  themfelves 
refervoirs  or  repofitories,  where  they  lie  unaffeded  by 
the  air,  and  from  whence,  by  paflages  of  certain  di- 
menfions,  they  are  delivered  conllantly  in  the  fame 
proportionate  and  uniform  current,  and  of  a  like  tem¬ 
perament  in  hot  and  cold,  wet  and  dry  feafons.  The 
general  notion,  that  fprings  are  colder  in  fummer  and 
warmer  in  winter,  is  but  a  vulgar  error :  they  appear 
fo  to  the  touch,  it  is  true  ;  becaufe  the  human,  and 
every  other  animal,  body  is  hotter  in  fummer,'  than  in 
winter.  Such  things,  as  we  pronounce  cold  upon  the 
touch,  when  we  are  heated,  we  fhould  pronounce 
warm  or  lefs  cold,  when  we  are  cooled :  and  this  is 
the  caufe  of  this  long  prevaling  miftake. 

§  34  The  fprings,  in  a  more  Arid  fenfe,  called 
periodical,  are  fuch  as  flow  for  a  certain  determinate 
number  of  days,  hours,  or  minutes,  and  ceafe  for  a 
known  time.  Of  this  kind,  divers  are  mentioned  by 
travellers.  As  one  in  Judaea,  that  flows  for  fix  days, 
and  reAs  or  ceafes  on  the  feventh  •,  whence,  it  is  called 
Sabbatticus,  the  Sabbath,  or  Sunday  fpring.  Some  in 
Sweden  and  Switzerland,  that  flow  once  or  twice  in 
the  day,  and  fome  that  flow  and  ceafe  feverai  times, 
fix  or  eight  times,  for  infiance,  in  an  hour.  I  have 
heared  of  fome  of  this  kind  in  Britain  and  Ireland  * 
particularly  one  at  Gigglefwick,  in  YorkAiire ;  ano¬ 
ther,  called  Lay-well,  near  Torbay  in  Devonfhire  *, 
but  never  faw  any.  Various  extraordinary  conjedures 
have  been  made  to  account  for  the  produdion  of  this 
fort  of  fpring.  But,  I  am  of  opinion,  that  whoever 
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has  feen  achemifl’s  firit  fepararing  funnel,  ufed  for  the 
parting  of  eflential  oils  from  diftilled  waters,  a  fiphon 
or  crane  for  drawing  liquors  from  one  veflfel  into  ano¬ 
ther,  or  remembers  the  draining  the  Serpentine-river 
in  Hyde-park  fome  years  ago,  by  a  drain  made  in  a 
crane-formed  canal,  with  intent  to  carry  off  redundant 
water  onely  *,  which,  as  foon  as  a  flood  fell,  that  raifed 
the  water  above  the  bending  of  the  canal,  neceflfarily 
emptied  the  river  to  the  level  of  the  fhortefl:  leg  of 
the  fiphon ;  whoever,  I  fay,  con  Aiders  thefe  natural 
operations,  can  not  be  at  a  lofs  to  conceive  how  fimi- 
lar  canals  may  be  formed  in  the  earth ;  how  they 
fhould  communicate  with  balons  or  fprings  of  water, 
and  difcharge  them  at  different  periods,  proportioned 
to  the  fund  of  water  and  the  diameter  of  the  tube  or 
aperture.  And  this,  I  apprehend,  will  give  a  more 
rational  folution  of  the  phaenomenon,  than  having  re- 
courfe  to  a  diftillation  by  a  central  or  other  fubterra- 
nean  fire,  or  to  the  flux  or  reflux  of  the  fea  ;  to  which 
too  many  have  trufted  in  vane. 

§  35.  2.  Well  or  pump-water  approaches  neareft 
to  that  of  fprings  or  fountanes.  They  all  derive  their 
origin  from  the  fame  common  fource.  They  differ  in 
this,  that  the  later,  by  nature,  fpring  forth  and  flow 
on  the  furface  of  the  earth  ^  the  former  are  fought 
where  fprings,  by  the  ordinary  laws  of  nature,  could 
not  flow  fpontaneous  and  are  therefore  funk  or  dug 
for,  till  the  fpring  or  refervoir  of  water  be  layed  open, 
to  be  afterwards  drawn  out  by  pumps  or  other  con¬ 
venient  machines.  Thefe  waters  differ  but  acciden¬ 
tally  from  thofe  of  fprings.  They  are  often  more 
charged  and  hard,  than  thofe  of  flowing  fprings  are 
generally  found.  Then,  for  want  of  frequent  draw¬ 
ing  or  pumping,  they  put  on  the  nature  of  flagnant 
waters.  Other  wife,  they  agree  with  fprings. 

§  36.  3.  Rivers,  and  4.  Lakes,  derive  their  waters 
from  fprings  ;  but,  vary  from  them  by  divers  acci¬ 
dents  *,  fuch  as  being  longer  expofed  to  the  fun  and 
sir ;  receiving  many  drains  and  rivulets  from  the  fur- 

face 


0/  Water  in  general 1  35 

face  of  the  earth,  in  various  places  •,  in  the  length  ot 
their  courfes,  running  over  a  greater  variety  of  foils  *, 
receiving  feveral  putrid  bodies,  vegetable  and  animal, 
as  well  as  being  the  habitation  of  a  great  part  of  the 
animal  creation  ;  all  which  mud  neceflfarily  render 
thefe  waters  more  compound,  than  fprings. 

§  37.  Rivers,  that  take  rife  in  the  higheft  moun- 
tanes,  and  run  mod  rapid,  like  the  quicked  fprings, 
are  generally  the  pured  water.  Thus,  the  Rhine  and 
the  Rhofne,  which  flow  from  the  Rhetian  Alpes, 
while  they  preferve  their  rapid  courfes,  are  found  mod 
pure  and  light.  The  difference  betwixt  the  Rhine  and 
the  Maine,  is  perceptible  to  thofe,  that  navigate  thefe 
rivers,  who  find  the  barges  and  other  loaded  veflfels, 
that  fail  from  the  later  into  the  former,  fink  confider- 
ably  deeper  in  the  one,  than  the  other.  Thus,  rivers 
differ  from  each  other,  as  much  as  fprings.  It  is  not 
folely  the  rapidity  of  the  courfe  or  fpring  of  either, 
that  caufes  their  waters  to  be  pure  and  clear.  The 
foil  through  which  they  pafs,  mud  contribute  its  part  *, 
if  it  be  gravelly  or  doney,  the  water  will  be  clear  ;  if 
clayie  or  loamy,  it  will  be  foul  and  muddy.  Thus, 
we  fee  the  Seine  in  France,  whofe  courfe  is  not  deem¬ 
ed  much  lefs  precipitate,  than  that  of  the  Rhine,  is  foul 
and  turbid,  as  the  Avon  below  Bridol,  or  as  any 
troubled,  dagnant  water  *,  whiled  our  Thames,  gliding 
with  a  much  gentler  motion  over  her  doney,  flinty, 
gravelly  or  fandy  bottom,  preferves  her  purity 
and  pellucidity,  until  die  is  tainted  with  an  infinite  va¬ 
riety  of  adventitious  bodies  from  the  Areets  and  fewers 
of  our  capital,  as  well  as  from  the  fcarce  numerable 
fhips  and  other  veflfels,  that  refort  her  port.  River 
waters  being  expofed  to  the  open  air,  contain  every 
thing,  that  rain  does  ;  and,  like  that,  ferment  and  putre¬ 
fy,  grow  foul,  yield  alike  a  fetid  vapor,  which  is  in¬ 
flammable.  And  as  foon  as  this  efcapes,  the  terrene 
parts  fubfide,  and  the  water  becomes  pure  and  fweet 
again. 
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§  38.  Lakes  are,  for  the  moft  part,  but  expanfions 
of  rivers,  and  therefore  generally  partake  of  their  qua¬ 
lity  and  nature.  Some  are  feen  without  any  river 
running  into  or  from  them.  Thefe  are  to  be  con- 
fidered,  as  a  kind  of  ftagnant  or  flow-flowing  lprings. 
It  is  moft  probable,  they  have  their  difcharges,  as  well 
as  their  fources,  below  their  furfaces,  and  therefore, 
inviflble.  Some  of  thefe,  as  well  as  the  greater,  are 
obferved,  about  Switzerland  and  the  Alpes,  to  have 
a  feeming  flux  and  reflux,  like  the  fea ;  but,  at  diffe¬ 
rent  periods,  and  from  very  different  caufes  ;  the  one 
depending  upon  the  prefence  and  abfence  of  the  fun, 
as  the  other  on  the  place  and  changes  of  the  moon. 
The  lakes,  as  well  as  fprings,  that  owe  their  rife  to 
fnow,  increafe  as  the  fnow  thaws  with  the  heat  of  the 
fun  ;  and  from  fun-fet  to  fun-rife,  ebb  or  fenfibly 
decreafe.  This  is  obferved  in  the  lake  of  Geneva,  and 
fome  others. 

§  39.  5.  Next  to  the  waters  of  lakes,  the  ftagnant 
waters  of  ponds,  pools,  &c.  are  to  be  confidered. 
Thefe  vary  according  to  the  air,  feafon,  and  foil  in 
which  they  ftand,  as  well  as  from  the  fource,  whence 
they  draw  their  fupplies.  They  are  at  all  times  liable 
to  be  contaminated  with  an  infinite  variety  of  foregne 
and  foul  matters  •,  and  in  fummer,  with  a  great  va¬ 
riety  of  fmall  capillary  plants,  and  with  living  animals 
numberlefs.  Hence,  they  are  always  foul,  heavy- 
muddy,  and  ill- tailed  ;  in  the  hotter  Vveather,  ill- 
fmelling  and  putrid.  Confequently,  of  all  others,  the 
moft  unfit  and  unwholfom  for  the  ufes  of  man  and 
beaft.  The  bare  exhalations  of  thefe  waters  infedt  the 
air.  Whence,  all  countries,  where  ftagnant  waters  a- 
bound,  muft  be  unhealthful.  Such  are  found  the  fens 
of  Effex,  Lincolnfhire,  (Sc.  the  Campania  of  Rome, 
and  the  like. 


Of 
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Of  the  nature  and  properties  of  fimple  water . 

§  40.  A  S  water  is  moft  indifpenfably  neceffary  for 
j£jL  innumerable  ufes  and  purpofes  in  the  oeco- 
nomy  of  life,  it  becomes  one  of  the  moft  interefting 
fubje&s,  and  the  belt  defeving  the  attention  of  all 
ranks  of  men,  from  philofophers  and  phylicians  to 
ruftics  and  mechanics. 

§  41.  As  it  is  efientially  neceffary  in  the  production 
or  fuftenance  of  every  part  of  the  creation,  reafon,  as 
well  as  religion,  demands  our  affent  to  the  fcriptural 
hiftory  of  water,  which  informs  us,  that  this  was  the 
firft  formed  element ;  that  part  of  the  terreftial  crea¬ 
tion,  which  was  firft  finifhed  by  the  Almighty’s  all- 
creative  hand  :  *  A  proof  that  it  was  intended,  by  in¬ 
finite  power  and  wifdom,  as  a  principal  ingredient,  or 
a  material  inftrument,  in  his  future  works.  And  this, 
upon  examination,  water  will  be  found. 

§  42.  Many  have  been  at  immenfe  pains  and  labor, 
to  acquire  fome  knowledge  of  the  effential  or  conftitu- 
ent  parts  of  water  ;  but,  they  have  labored  to  fo  little 
purpofe,  that  the  utmoft,  that  has  hitherto  been  learn¬ 
ed  from  all  their  attempts,  is  fome  notion  of  its  pro¬ 
perties  and  effects  ;  whence,  the  definition  before  given 
has  been  drawn. 

§  43.  Water  has  been,  by  many  of  the  antients,  look¬ 
ed  upon,  as  the  material  principle  of  all  natural  bodies; 
whence  it,  with  fome,  acquired  the  pompous  appella¬ 
tion  of  Omnifeminaria,  the  univerfal  feminary  of  all 
material  beings.  Several  of  the  moderns  embraced  the 
fame  opinion,  f  Whileft  fome  fuftain,  that  the  Chaos, 
mentioned  in  the  facred  and  prophane  hiftories  of  the 
creation,  was  a  mafs  of  a  certain  kind  of  vilcous  or 
mucous  water,  which,  by  the  omnipotent  will  of  the 

*  Gen.  chap.  i.  f  Bohn,  in  diflertat.  chym.  phyf.  Le 
Mort.  in  chymi  med.  phyf. 
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author  of  nature,  in  the  fcriptures  filled  the  Spirit 
or  God  moving  upon  the  waters,  feparated  the  waters 
from  the.  waters  ;  .  that  is,  parted  this  rude  mafs  into 
three  diflindt  fpecies  of  this  fluid,  or  reduced  it  into 
three  different  confiftencies  or  forms  ;  the  firft,  and 
mofl  fubtil  of  which,  is  air  ;  the  fecond,  the  lefs  fub- 
til  or  middle  ftate,  what  we  commonly  call,  and  know 
by  the  name  of,  water  ;  the  third,  or  more  grofs  and 
heavy,  earth  of  various  kinds.*  This  pofition,  which 
at  firft  fight  appears  fomewhat  extravagant,  will  ap¬ 
pear  more  familiar  when  we  come  to  examine  the  na¬ 
ture  of  water  more  ftri&Iy,  where  the  near  relation, 
the  intimate  and  infeparable  connection  of  thefe  three 
elements,,  will  be  made  mofl:  evident ;  it  being  hard 
to  find  air  without  water  ;  as  it  is  well  known,  that 
water  is  convertible  into,  or  mifcible  with,  air;  and 
that  there  is  no  water  found  free  from  air  and 
earth. 

§  44.  Others,  inilead  of  conficlering  earth,  as  a  kind 
of  water,  have  looked  upon  water,  as  a  fort  of  terrene 
body,  a  liquid  or  fluid  earth.  After  various  difqui- 
fitions  upon  this  head,  it  became  a  queftion,  how,  and 
in  what,  water  differed  eflentially  from  earth  ?  As  it 
alfo  did,  whether  water  was  not  convertible  into  earth, 
and  earth  into  water  ? 

§  45*  Thefe,  the  peripatetics  peremptorily  oppo- 
fed ;  holding  water  and  earth  to  be  diflind  eflences, 
two  of  their  four  principles  or  elements  of  natural 
bodies,  fire,  air,  water,  and  earth.  With  thefe,  the 
patron  of  itinerant  empyrics  and  fecret-mongers,  Pa- 
racelfus,  implicitly  joined.  His  obfcure  aflertions  can 
add  but  little  weight  to  the  notions  of  his  party,  when 
he  offers  neither  reafon  nor  experiment  to  fupport  the 
affertion.  Whilft  Van  Helmont  and  Becher  oppofe 
them,  and  offer  fpecious  arguments  drawn  from  expe¬ 
riments  and  obfervations  to  fupport  the  affirmative  ; 
to  wit,  that  water  is  none  other  than  liquid  earth. 

*  D,  Helbig.  in  introitu  in  phyf.  veram  Sc  inaudit. 
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§  4 6.  The  proofs,  they  offer  of  this  notion,  are  drawn 
from  the  following  considerations  ♦, 

§  47.  1.  In  order  to  fet  thefe  arguments  in  the  moft 
diftind  light,  we  muff  here  firft  obferve,  that  certain 
philofophers  have  placed  the  effence  of  water  in  a 
moft  minute  globular  form  of  its  parts  others,  in  a 
very  fine,  fmooth,  ferpentine  conformation  of  its  par¬ 
ticles  ;  wrhence,  they  are  pleafed  to  fuppofe  its  humi¬ 
dity,  fluidity,  volatility,  or  aptnefs  to  evaporate  and 

mix  with  the  air,  are  derived. 

§  48.  But,  a  clofer  and  clearer  method  of  enquiry 
and  reafoning  has  taught  us,  that,  however  the  form 
of  the  particles  of  water  may  approach  to  the  globular 
or  ferpentine,  its  humidity,  fluidity,  volatility,  &c. 
will  be  found  to  depend  upon  other,  and  thefe  moft 
different,  caufes  ♦,  to  wit,  extreme  tenuity  of  parts, 
and  external,  adventitious  heat ;  not  upon  thefe  imagi¬ 
nary  configurations  of  parts  alone.  The  different  heat  or 
cold  of  water  is  owing  to  outward  accidents.  In  cer¬ 
tain  degrees  of  heat,  to  wit,  in  thirty  three  of  Fahren¬ 
heit’s  thermometer,  and  upwards,  water  is  always  fluid. 
Whereas,  in  thirty  two  degrees  of  the  fame  machine, 
and  under,  it  is  quite  the  reverfe,  folid.  It  is  then 
owing  to  this  degree  of  heat,  which  is  outward,  ad¬ 
ventitious  or  accidental,  that  water  preferves  the  prin¬ 
cipal  properties  in  our  definition  ;  fince,  by  a  depriva-^ 
tion  of  this  heat  folely,  that  is,  by  cold  alone,  all  thefe 
properties  are  abfolutely  deftroyed,  and  the  humid, 
fluid,  volatile  fubftance  becomes  an  hard,  folid,  dry, 
and  in  appearance,  terrene  body.  And,  on  the  con¬ 
trary,  by  reftoring  the  lofted  degree  of  heat,  humidi¬ 
ty,  fluidity,  and  other  properties  are  reftored  to  the 

water. 

§  49.  Hence,  it  is  plane,  we  have  no  competent 
evidence  of  the  determinate  form  of  the  effential  par¬ 
ticles  of  which  water  is  compofed,  more  than  of  thofe, 
of  which  divers  other  bodies  are  formed.  We  may 
fhew  the  common  chemical  principles  of  fome  bodies, 
in  their  effe&s  upon  certain  mixed  and  compound 
bodies  ;  but,  we  muft  have  more  acute  fenfes,  than  are 
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allowed  to  mere  mortals,  to  behold  the  fpecific  or 
effenoal  form  of  the  phyfical  elements  of  matter. 
,  he.efote,  it  is  not  furprifing,  that  we  have  not  hi¬ 
therto  been  able  to  afcertain  the  proportion,  thefe 
particles  bear  to  others,  or  the  mutual  correfpondence 
in  conformation  or  configuration  of  parts,  that  makes 
Jaline,  mucilaginous,  gelatinous  or  gummy,  and  fuch 
like  fubjeds  intimately  mix,  and  clofely  cohere  with 

5  ,  fluK;  ;  f  other  words,  that  renders  this  the  fit 
idvent  for  thefe  like  bodies. 

§  50.  This  quality  of  water,  its  fluidity  and  foliditv 
depending  alike  on  external  accidents,  is  one  of  the 
arguments  to  fuftain  the  opinion  of  Van  Helmont  and 
.Becner  :  For,  they  judge  it  probable,  that  if  by  any 
means  the  particles  heavier  than  water,  which  caufed 
its  fohdity  or  congelation,  could  be  confined  in  the 
water,  it  muff  retain  the  folicl  and  terrene  form,  it  by 
theie  means  puts  on.  J 


.  §  51,  2-  Thefe  notions  feem  favored  by  fome  exoe- 
nments  cited  from  Glauber  and  others.  By  which  it 
appears,  that  water,  by  the  addition  of  a  certain  ciuan- 

tity  of  divers  dry  bodies,  may  be  reduced  to  a  confift- 
ent,  folid  form. 


§  52.  Thus,  we  fee  various,  earths,  which,  void  of 

*uUrn  j  j— ’  are  kUt  J°°fe>  %ht,  and  incoherent  dull ;  by 
the  addition  or  water,  become  confiflent  and  tenacious ; 
and  being  baked  in  a  proper  heat,  are  rendered  folid 

and  hare,  as  ftone.  Such  are  bricks,  tiles,  and  all  forts 
or  earthen  ware.  " 


.  §  5S*  Thus  alfo,  lime  and  fand,  with  a  certain  por¬ 
tion  of  water,  puts  on  a  ftony  hardnefs.  As  does 
gyplum  or  plafter  of  Paris  calcined. 

§  54.  The  fame  may  be  fayed  likewife  of  Glauber’s 
alt,  in  fome  fenfe.  This,  like  other  cryftallifed  falts, 
owes  its  pellucid  and  cryftaliine  form,  as  well  as 
much  of  its  weight,  to  water.  This  water  being  ex¬ 
haled,  by  expofing  this  fait  to  a  warmer  air,  it  lofes 
Its  pellucid, ty  and  becomes  a  white  powder.  Upon 
adding  to  this  a  certain  quantity  of  water,  it  puts  on 
an  icy  ioliditv.  • 


§  55- 
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§  55.  3.  To  thefe,  they  add  the  intimate  union,  or 
dole  connexion  of  water  with  various  folids.  As  for 
example  •,  the  neuter  fait,  compoied  of  a  fixed  alcalde 
fait  and  the  vitriolic  acid,  from ‘its  being  made  with 
fait  of  tartar  and  oil  of  vitriol,  called  tartar  vitriolate ; 
this  fait,  when  dried,  is  able  to  withlfand  the  force  of 
an  ordinary  fufing  heat,  without  fluxing  or  flying  off. 
Yet,  dilfolved  in  water,  and  evaporated  in  an  heat 
equal  to  that  of  boiling  water,  will  lofe  confiderably  of 
its  weight.  Moil  other  like  falts  are  obferved  to  differ 
great  wade  by  this  treatment.  Whence,  the  moil  ju¬ 
dicious  chemids  ufe  the  flowed:  heat  in  their  evapora¬ 
tions,  whether  for  cryflallifation  or  reducing  their  falts 
to  drynefs. 

§  56.  4.  Not  very  different  from  this,  is  the  lofs 
which  lime-water  is  fayed,  by  thefe  and  other  authors, 
to  fuftain  in  evaporation.*  By  calcination  of  the  lime- 
done,  of  marbles,  and  the  fhells  of  fifties,  their  nature 
is  fo  far  altered,  that  a  confiderable  portion  of  them  be¬ 
comes  foluble  in  common  water.  Lime-water  is  pre¬ 
pared  by  infufing  unllaked  lime  or  roche-lime  in  wa¬ 
ter.  A  falt-like  pellicle  conftantly  covers  the  furface 
of  this  water,  and  by  its  gravity,  precipitations  with 
various  falts  and  metalic  folutions,  by  its  diiTolving 
fulphur,  &c.  it  gives  manifed  proof  of  its  being 
drongly  impregnated  with  the  lime-done,  by  calcina¬ 
tion  reduced  to  an  acrid,  alcaline,  pure  earth.  Yet, 
thefe  doney,  or  rather  now  terrene,  particles,  capable 
before  of  redding  the  utmod  torture  of  dre,  thus  dif- 
folved  in  water,  adhere  fo  clofely  to  it,  according  to 
thefe  writers,  as  to  fly  off  entirely  with  it  in  evapora¬ 
tion.  But,  more  accurate  experiments  fhew  this  to  be 
very  fallacious  :  Though  lime  be  thus  foluble  ;  yet, 
water  may  not  be  charged  with  it,  more  than  with 
falts,  above  a  certain  proportion.  The  portion  then, 
it  takes,  is  at  bed  butfmalL  and  therefore,  there  can  be 
but  little  left  after  evaporation.  But,  there  appears  no 

f  Hoffman  obferv.  phyf,  chem.  lib.  ii,  obf,  16. 
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room  to  doubt  of  whatever  the  water  contains,  re¬ 
maning  after  evaporation. 

§  57-  5 •  Thefe  notions,  however,  feem  to  receive 
further  confirmation  from  the  experiments  of  Borri- 
chius  the  learned  Dane,  Van  Helmont  the  younger, 
and  our  Boyle,  with  feveral  others,  who  affirm, 
that  earth  may  and  has  been  feparated  from  water, 
after  one,  yea,  two  hundred  difti Uations.  This  fine, 
fand-like  earth,  which  remanes  after  diftillation,  Van 
Helmont  will  have  to  be  the  firft  principle  of  water. 
But,  this  deferves  further  and  nicer  difquifition.  Let  us 
now  come  to  the  proof  of  our  definition,  in  which  this 
matter  will  again  fall  under  confi deration  ;  onely  tram 
fiently  obferving,  that  fince  water  is  found  to  have 
fuch  affinity  to  earth,  and  fince  we  can  trace  it  in 
no  part  of  the  creation,  where  it  comes  not  into  con- 
ta<5t  with  great  variety  of  terrene,  faline,  and  falino- 
fulphureous  bodies,  it  is  not  to  be  wondered,  that  we 
never  fee  in  nature,  nor  can  procure  by  art,  water 
perfectly  pure. 

§  58.  The  firft  diftinguiffiing  charadteriftics  of  wa¬ 
ter,  are  humidity  and  fluidity,  or  humido-fluidity. 
By  humidity  is  meaned  that  property  of  water,  by 
which  it  adheres,  upon  contadt,  to  certain  bodies,  and 
humebts,  moiftens  or  wets  them.  Thus,  it  moiftens 
or  wets  all  ftones,  earths,  glafs,  metals,  woods, 

This  property  is  owing  to  the  extreme  tenuity  of  its 
parts,  which  renders  them  capable  of  being  moft  eafily 
feparated  and  divided,  and  of  adhering  to  fuch  bodies, 
as  come  into  contadt  with  them,  with  which  they  have 
any  attraction  ;  fuch  are  thofe  above  mentioned.  By 
fundry  other  bodies,  water  is  repelled  ;  fuch  are  all  fat, 
oily,  and  refinous  bodies.  By  its  general  humebting 
quality,  water  is  diftinguiffied  from  aqua  philofopho- 
rum,  cthephilolopherss  water  •,  aqua  ficca,  dry  water; 
and  humor  radicalis  metallorum,  the  radical  moifture 
of  metals  ;  which  mercury  or  quickfilver  is  deemed  by 
the  chemifts :  For,  this  attradfs,  humedls,  or  adheres 
to  no  bodies,  but  certain  metals,  to  which  it  is  fup- 

pofed 
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pofed  to  minifter  the  office,  and  bear  that  affinity, 
which  water  does  to  vegetables  and  animals. 

§  59.  Infeparable  from  this  quality,  is  that  of  flu¬ 
idity  ;  whence,  they  may  properly  be  united  under  the 
term,  humido-fluidity.  Fluidity  is  a  property,  which 
water  holds  in  common  with  all  other  liquors,  as  it  is 
likewife  diftinguiffied  from  mercury,  by  that  of  hu¬ 
midity.  The  fluidity  of  water  depends  upon  two 
caufes,  the  firft  is  the  extreme  fubtility,  or  tenuity,  of 
its  elementary  or  component  particles ;  the  fecond, 
a  certain  degree  of  heat,  adlual  fire  ;  without  which 
water,  agreeable  to  our  definition,  to  wit,  in  a  liquid 
ftate,  is  never  found. 

§.60.  It  is  impoffible  for  finite  capacities  to  mea- 
fure,  or  even  to  comprehend,  the  fize  or  form  of  an 
elementary  particle  of  water,  more  than  thofe  of  o- 
ther  bodies.  By  experiments  and  obfervations,  we 
find  thefe  particles  are  inconceivably  minute,  and  of 
a  form  the  fitted:  to  pafs  through  the  fineft  tubes  or 
pores  imaginable.  All  animals,  as  well  as  vege¬ 

tables,  receive  their  nutrition  and  accretion  by  pores 
inconceivably  fmall.  We  daily  obferve  feverat 
plants,  fet  in  water,  receiving  nouriflunent  a  while 
without  roots,  afterwards  ftriking  roots  in  the  water, 
growing  and  flouriffiing  therein.  "We  fee  variety  of 
other  plants  live  and  grow,  without  receiving  any  ap¬ 
parent  humidity  at  the  roots.  This  may  be  obferved, 
not  only  in  fundry  fmall  plants,  but  in  ivy,  and  feve¬ 
ral  fhrubs  and  trees  flouriffiing,  on  arid  rocks,  old 
walls,  &c.  But,  in  many  of  the  fucculent  tribe  of 
aloes  and  ficoides,  this  is  ftill  more  evident ;  for, 
fome  of  thefe  increafe  in  bulk  and  weight,  without 
any  root  at  all.  This  certainly  could  not  be,  unlefs 
water  had  free  accefs  by  the  invifible  pores  of  thefe 
vegetables,  which  the  particles  of  elaftic  air  are  in¬ 
capable  of  entering.  To  this,  the  conformation  of 
the  parts  muft  certainly  contribute  :  a  fpherical  or 
globular  particle  might  pafs,  where  a  cube  or  any 
other  figure,  though  of  equal  dimenfions,  would 
be  denied  admiffion.  But,  no  figure  could  poffibly 
1  4  render 
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render  any  particle  capable  of  paffing  through  a  tube, 
or  pore,  of  fmaller  dimenfions.  Therefore,  fuch  par¬ 
ticles,  as  may  pafs  through  perforations,  fo  extremely 
minute,  as  to  efcape  our  fenfes,  fuch  as  the  inforbent 
pores  of  vegetables  and  animals,  mu  ft  neceflarily  be 
exceffively  fmall.  And  fuch  therefore,  are  the  par¬ 
ticles  of  water. 

§  61.  From  this  extreme  tenuity  of  parts,  it  is  eafy 
to  conceive  how  water  becomes  fluid  :  it  is  kept  in  this 
ftate,  by  whatfoever  divides  or  breaks  the  cohefion  of 
thefe  fine  parts,  and  keeps  them  in  motion.  This  is 
done  by  fire.  There  is  no  water,  in  a  fluid  ftate,  with¬ 
out  fire.  The  degree  of  fire  neceflary  to  keep  water 
fluid,  is  afcertained  by  the  thermometer.  Water  kept 
any  where,  or  at  any  time,  where  the  mercury  falls 
below  thirty  three  degrees  of  Fahrenheit’s  thermome¬ 
ter,  will,  in  a  certain  fpace  of  time,  lofe  its  fluidity,  and 
become  a  perfedt  folid  ;  to  wit,  ice.  Wherever  the 
mercury  rifes  in  this  machine  to  thirty  three  degrees 
or  upwards,  there  the  water  will  be  found  in  the  ut- 
moll  fluidity  of  which  it  is  capable,  as  far  as  can  be 
meafured  by  human  fenfes  or  experiments ;  for,  though 
higher  degrees  of  heat  rarefy  and  expand  water,  that  is, 
make  the  fame  quantity  of  water  occupy  a  greater 
ipace,  and  therefore  appear  relatively  lighter,  in  pro¬ 
portion  as  it  is  heated  from  the  thirty  third  degree  to 
the  two  hundred  and  twelveth  or  thirteenth,  in  which 
it  boils  ;  yet,  have  we  not  hitherto  difcovered  any 
means  of  meafuring  the  different  degrees  of  fluidity. 
The  pendulum  was  the  method  by  which  Sir  Isaac 
Newton  compared  the  fluidity  of  hot  water  to  that  of 
cold,  and  he  found  the  vibrations  in  both  alike.  But, 
this  experiment  is  inefficient ;  as  no  pendulum  has 
been  yet  difcovered,  that  does  not  expand  with  heat, 
as  it  contracts  with  cold.  And  thus,  for  want  of  fit 
machines,  this  queftion  muft  yet  remane  undetermined 
to  our  latisfa£tion.  The  beft  proof,  that  can  at  pre^ 
fent  be  offered,  tofhew,  that  the  fluidity  of  water  cold 
and  hot  is  nearly  the  fame,  may  be  taken  from  this 
confideration  5  to  wit,  that  whatfoever  veflfel  is  capa¬ 
ble 
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ble  of  containing  cold  water,  is  alfo  capable  of  hold¬ 
ing  hot.  This  is  apparent  in  pots  and  kettles,  in 
di (filling  veffels,  in  Papin’s  digefter,  and  in  the  aeo- 
lipile  :  for,  as  the  water  does  not  pafs  through  thefe 
or  fuch  like  veffels  when  cold,  no  more  is  it  capable 
of  palling  when  heated  ;  which,  if  it  were  then  more 
fluid,  it  mud. 

§  62.  To  this  extreme  tenuity  of  the  parts  of 
water,  the  eafy  rendering  it  fluid,  as  well  as  of  diffi- 
pating  it  in  invifible  vapors  in  the  air,  are  owing. 
The  more  minute  the  particles,  the  eafier  they  are  put 
in  motion,  the  eafier  of  courfe  they  are  kept  fluid,  the 
eafier  they  recede  from  each  other.  Thus  water,  by 
the  fame  degree  of  heat,  that  is  fufficient  to  preferve  the 
chara&er  of  fluidity,  is  divided,  diffipated,  or  exha¬ 
led  :  for,  while  it  is  fluid,  it  mud  be  in  motion,  and  in 
its  motion,  fome  parts  mud  evaporate  or  exhale.  Thus, 
we  fee  cloaths  dry,  rivers,  lakes,  and  ponds  evident¬ 
ly  diminiffi,  in  very  cold  weather,  as  well  as  in  hot, 
without  emitting  any  vifible  vapor.  This  ffiews  the 
extreme  mobility  and  divifibility  of  water  ;  which,  the 
purer  it  is,  the  lefs  its  cohefion,  the  eafier  it  is  fet  in 
motion  and  diffipated.  This  is  proved  further  in  the 
didillation  of  water  :  The  fimpled  is  mod  eafily  and 
readily  heated,  confequently  didils  the  fooned.  And, 
in  didillation,  the  parts  of  water  do  not  cohere  like 
thofe  of  oily,  fpirituous,  or  faline  liquors,  which  be¬ 
ing  raifed  in  a  warm  vapor  by  heat,  and  driking  a- 
gaind  the  internal  furface  of  the  glafs  alembic  or  re¬ 
tort,  are  condenfed  by  the  external  cold  of  the  air,  and 
didinguiffi  themfelves  by  running  along  the  glafs  in 
little  vene-like  dreams  or  rivulets,  and  fo  didil  into 
the  recipient ;  whiled  water,  in  the  natural  date,  pure 
and  unaltered  by  fermentation  or  putrefaction,  be¬ 
ing  by  fire  converted  inco  a  warm  vapor,  upon  driking 
againd  the  internal  furface  of  the  diddling  veffels,  is 
condenfed  in  form  of  a  dewy  moidure,  and  as  the 
drops  increafe  in  fize  and  weight,  trickle,  or  didil, 
in  that  form,  into  the  receiver.  Hence,  as  frefh  wa¬ 
ter  is  more  eafily  fet  in  motion  than  fait,  there  mud 

q  rivers. 


46  Of  Water  in  general. 

be  a  greater  exhalation,  in  proportion,  from  fprings, 
rivers,  lakes,  and  other  frefti  waters,  than  from  the 
lea.  This  is  exa&ly  calculated  by  that  very  learned 
and  ingenious  philofopher,  the  reverend  Dr.  Hales.* 

§  63;  The  next  charatfteriftics  of  water,  fet  forth 
in  our  definition,  its  being  pellucid,  colorlefs,  inodo¬ 
rous  and  infipid,  are  fo  apparent  to  the  fenfes,  that 
they  need  no  further  difquiiition  to  prove  them.  Va¬ 
rious  bodies  are  found  in  divers  waters,  which  dimi- 
nifh  or  obftrud  their  pellucidity,  give  them  a  color, 
fmell,  and  tafte ;  but,  fuch  make  none  eflential  part 
of  the  water,  and  are  to  be  looked  upon  as  foregne 
and  adventitious.  The  nearer  any  water  comes  to  this 
part  of  our  definition,  the  purer  it  is ;  as  on  the  other 
hand,  the  further  it  recedes  from  this  chara&er,  the  more 
foul  and  impure  or  compound  will  it  ever  be  found. 

§  64.  Water  is  lighter  than  earths,  properly  fo  cal¬ 
led  :  thefe  are  not  foluble  in  fimple  water.  And  though 
reduced  to  the  utmofl  tenuity  by  trituration  or  grind¬ 
ing,  they  are  incapable  of  being  long  fufpended  in 
water  ;  but,  muft  by  their  fuperior  gravity  preponde¬ 
rate  and  fubfide ;  unlefs  they  be  firft  diffolved  in  fome 
proper  folvent;  in  which  cafe,  the  parts  of  thefe  fo- 
Iids  being  by  diifolution  fo  minutely  divided,  as  to  be 
reduced  to  a  fluid  date,  are  then  made  capable  of  mix¬ 
ing  with  and  being  lufpended  in  water. 

§65.  Water,  in  which  any  terrene  fubftance  is  onely 
mixed,  appears  muddy  and  foul,  but  will  fine,  by  the 
fubfldence  of  the  folid  parts,  upon  handing.  Such  a 
water  may  then  be  foft  and  pure.  But,  water,  in 
which  the  terrene  parts  are  by  any  means  diffolved, 
muft  be  always  hard,  and  heavier,  than  pure  water,  in 
proportion,  as  it  is  charged  with  fuch  foregne  matter. 
Hence,  the  cleaneft  and  lighted:  water  is  the  pureft, 
fimpleft,  and  beft,  for  ordinary  purpofes. 

§  66.  As  earth  is  heavier  than  water,  fo  is  water 
heavier  than  air.  Water  refolved  into  vapor,  is  fo 
light,  as  to  be  then  capable  of  floating  a  while  in  the 

*  See  Phiiof.  Tranf.  No.  189,  p.  366. 
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air  •,  but,  as  foon,  as  it  is  by  any  means  condenfed, 
it  preponderates  in  its  original  form  :  thus,  dew  and 
rain  are  produced,  and  thus  is  diftillation  performed; 
or,  if  the  medium  through  which  the  aqueous  vapor 
or  exhalation  pa  fifes  in  its  condenfation  be  cold  enough, 
to  wit,  of  thirty  two  degrees  of  Fahrenheit’s  thermo¬ 
meter  or  under,  it  will  then  defcend  in  a  folid  form  ; 
that  of  fnow,  hail,  or  frofb. 

§  67.  Water  is  not  onely  heavier,  than  that  fubtil, 
natural  fluid,  air ;  but,  it  is  alfo  found  heavier,  than 
divers  artificial  liquors  ;  fuch  as  moft  oils  ;  not  onely 
thofe  obtained  by  diftillation  from  aromatic  vegeta¬ 
bles,  which  are  very  light  and  fubtil  for  the  moft  part ; 
but  thofe  obtained  by  boiling  or  exprefling  divers  parts 
of  vegetables,  as  well  as  animals  *,  though  fuch  be  grofs, 
mucilaginous,  andvifcid.  Hence,  all  thefe  like  bodies 
never  unite  with  water ;  but,  being  mixed  therewith  by 
agitation,  foon  feparate  from  it,  by  a  certain  difiimilarity 
in  the  make  and  conftituent  parts  of  each  ;  whence  fi- 
milar,  or  like  attrad  like  ;  whileft  diflimilar  or  un¬ 
like  repel  each  other :  for,  the  particles  of  oil  fepa- 
rated  by  the  interpofition  of  the  water,  foon  after,  at¬ 
trad  each  other  ;  repelling  or  rejeding  the  water, 
whofe  parts,  at  the  fame  time,  attrad  each  other  and 
repel  thofe  of  the  oil,  unite  in  globules,  arife  and  float 
upon  the  water.  However,  to  the  later  part  of  this  ge¬ 
neral  rule,  there  is  an  exception  :  for,  not  onely  the 
grofs  empyreumatic  or  aduft  oils  of  guajacum,  box, 
&c.  but  the  eflential  oils  of  cinnamon,  cloves,  fafia- 
fras,  &V.  are  found  heavier  than  water.  None  oily 
or  fulphureous  bodies,  as  is  hence  evident,  are  folu- 
ble  in  pure  water ;  no  more  are  the  fat  of  animals, 
the  balfams  or  refins  of  vegetables,  nor  the  various 
bitumens  or  fofiil  oils,  balfams,  or  refins,  that  are  found 
in  various  countries  in  the  bowels  of  the  earth.  With 
thefe,  common  brimftone  may  be  enumerated  :  for, 
none  of  thefe  are  ever  found  diftolved  in  water,  by 
nature  or  art ;  without  the  interpofition  of  fome  pro¬ 
per  fait,  capable  of  diffolving  them,  or  fome  vifcous 
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fubftance  capable  of  intangling  them,  as  ftiall  be  fur¬ 
ther  explaned  in  treating  of  the  different  medicated 
waters. 

§  68.  When  water  is  found  heavier,  than  moft  efifen- 
tial  oils,  it  will  not  be  thought  ftrange,  that  it  fhould 
be  heavier,  than  burning  fpirits,  which  are  oils  attenu¬ 
ated  and  fubtilifed  by  the  a&ion  of  fermentation,  and 
united  with  a  certain  portion  of  water.  This  water  is 
infeparable  from  burning  fpirits ;  and  this  it  is,  that 
makes  the  moft  dephlegmated  or  re&ified  fpirit  readi¬ 
ly  mix  with  other  waters,  which  the  oils  ax~e  found  in¬ 
capable  of  doing,  for  want  of  fuch  a  proportion. 
However,  though  rectified  fpirit  and  water  readily 
mix  and  intimately  unite  ;  yet,  if  water  be,  by  a  fun¬ 
nel,  conveyed  to  the  bottom  of  fuch  fpirit,  or  the 
fpirit  be  poured  gradually  upon  the  furface  of  water; 
each  will  keep  its  refpedtive  place,  till  by  motion  they 
are  mixed.  Then,  they  can  be feparated  onely  by  fire, 
which  in  diftiliation  raifes  the  lighted:  body,  the  fpirit, 
firft ;  or  by  the  interpofition  of  fuch  bodies,  as  have 
a  greater  affinity  or  ftronger  attraction  to  the  one,  than 
the  other  ;  thus,  the  mixture  being  charged  with  fixed 
alcaline  falts,  as  far  as  it  is  capable,  the  falts  and  water 
attraCt  each  other  moft  ftrongly,  fall  to  the  bottom,  and 
fet  the  fpirit  free.  In  like  manner,  the  mixture  of  fpirit 
and  water,  being  expofed  to  a  freed ng  cold,  thirty- 
two  degrees  by  the  thermometer,  the  cold  will  de¬ 
prive  the  water  of  its  liquidity,  and  reduce  it  to  lblid 
ice ;  while  it  leaves  the  fpirit  free  and  fluid. 

§  69.  We  are  now  to  condder  the  incomprefiibility 
of  water.  We  cannot  with  certainty  demonftrate  the 
condftency,  more  than  we  can  the  form  and  flze,  of 
the  conftituent  particles  of  water.  From  their  immu¬ 
tability,  it  is  prefumed  they  are  extremely  hard  and 
confequently  unalterable  in  their  nature  :  for,  water 
rarefied  by  fire  into  a  vapor  fubtil  and  elaftic  as  air, 
may  be  condenfed  into  water  again,  with  all  the  pro¬ 
perties  and  charaCIeriftics,  it  poffeffed  before  this 
change.  And  water,  by  cold  condenfed  into  a  folid, 
may  be  reduced  again  to  a  fluid  ftate,  as  is  ice,  by 
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thawing  with  heat,  and  appears  then  of  the  fame  hu¬ 
midity,  fluidity,  gravity  and  other  qualities,  as  before 
this  change  ;  which,  certainly,  could  not  have  been, 
had  the  nature  or  form  of  the  particles  been  eflential- 
ly  altered.  From  this  extreme  hardnefs  of  the  parts, 
we  may  prefume,  the  incompreflibility  of  water  arifes. 
This  would  appear  upon  every  experiment  more  evi¬ 
dent,  could  water  be  found  free  of  that  elaflic,  com- 
prefiible  fluid,  air.  But,  this  may  not  be  :  for,  wa¬ 
ter,  however  conflrii&ed,  mull  have  pores,  and  thefe 
pores,  like  thofe  of  other  bodies,  muff  be  filled  with 
particles  of  the  fubtil,  penetrating,  elaflic  fluid,  that 
furrounds  and  preffes  in  all  directions  upon  them  ; 
and  this  is  air.  Water  may  be,  for  a  while,  freed 
from  air,  by  certain  degrees  of  heat,  and  by  taking 
off  the  whole  prefliire  of  the  atmofphere  by  an  air- 
pump  •  but*  in  proportion  as  the  heat  is  removed,  or 
the  prefliire  of  the  atmofphere  is  reflored,  the  circum¬ 
ambient  air,  with  all  its  contents*  will  be  imbibed  by* 
and,  in  fome  proportion*  imbodied  with,  the  water. 
Hence,  we  hardly  ever  find  water  in  the  natural  flate, 
fluid,  fo  effectually  diverted  of  air,  as  to  admit  of 
making  the  experiments  for  proving  its  incomprefli¬ 
bility,  with  due  propriety  and  exaCt nefs.  From  hence. 
We, may  eafily  account  for  the  variety,  that  appears  in 
the  different  relations  of  fimilar  experiments  recorded 
by  different  authors,  of  equal  credit  and  reputation, 
in  m oft  other  refpeCts.  The  celebrated  Italian 
Philosophers  *  have  tried  to  condenfe  or  com- 
prefs  water  by  various  means.  As  1.  By  the  prefliire 
of  the  elaflic  vapor  of  water,  This  was  increafed 
to  a  degree  not  onely  fufficient  to  burft  glafs  veffels, 
but  to  break  through  the  folder  of  brafs  ones ;  yet, 
without  making  any  impreflion  upon  the  furface  of 
water  in  a  tube,  on  which  the  whole  force  was  im- 
preffed.  2.  The  like  trial  was  alfo  made  with  quick  - 
filver  ;  with  the  like  fuccefs  :  for,  a  column  of 
water  Was  found  not  to  yield  an  hair’s  breadth  to  the 

*  Academ.  del  Cimento,  Lat.  Edit,  by  Van  Musschenb  roek. 
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iitmoil  weight  of  mercury,  the  containing  glafles 
could  bear,  which  was  eighty  pounds.  3.  The  third 
trial  ^  was  by  filling  a  thin  filver  globe  with  water, 
cooling  it  with  ice  or  fnow,  and  flopping  it  with  a 
very  firm  and  clofe  fcrew.  The  globe  thus  filled  and 
flopped,  being  on  all  fides  gently  flruck  with  an  ham¬ 
mer,  was  bulged  in  at  every  ftroke  ;  but,  the  water, 
inflead  of  fuffering  itfelf  to  be  comprefied,  made  its 
way  througn  the  pores  of  the  metal,  as  quickfilver 
paffes,  upon  prefliire,  through  the  pores  of  leather. 
What  extraordinary  refiflance  !  What  extreme  tenuity 
of  parts  1 

y  70.  Du  H  am  el,  an  ingenious  and  acuratephi- 
lofopher,  further  confirms  the  third  experiment ;  by 
filling  a  golden  fphere  perfedly  with  water  and  after- 
waids  compi  effing  it  equally  \  whereupon  the  water 
tranfudes  by  the  pores  of  that  moil  folid  metal,  in¬ 
flead  of  yielding  to  the  comprefiure.  This,  at  the 
fame  time,  ciemonflrates  the  extreme  lubtility  and  pe¬ 
netrability  of  water,  as  it  proves  its  incondenfability 
or  mcomprefiibility,  which  undoubtedly  arifes  from 
tiie  extieme  hardneis  of  its  conftituent  particles. 

§  71.  Thefe  experiments  receive  new  weight  and 
iigm  oy  the  exacl  and  faithful  experiments  of  the 
famous  translated,  and  commentator  of 
tilt  t  LOREN!  INE  ACADEMICIANS,  in  Oppofi- 
tion  to  iome  othei  pnilolophers,  whole  experiments 
feemed  to  denote,  that  water  was  in  fome  decree  com- 
preffible.  ^  This  faith-worthy  philofopher  filled  two 
spheres  of  lead  and  tin,  each  of  three  inches  dia- 
meter ,  and  oul  tenth  01  an  inch  thick,  with  water 
fiv.ed  fi oni  air  by  the  air-pump  in  cold  weather, 
and  then  placing  thefe  fpheres  under  receivers,  and  ex- 
haufling  them  by  the  pump,  afilired  himfelf,  they 
were  filled  with  water  bnely  ;  then  Hopping  the  tube, 
by  which  they  were  filled,  by  driving  a  leaden  pin  a 
finger’s  breadth  into  it,  and  afterwards  clofing  it  well 
vVit.ii  fioidci,  he  placed  each  in  a  prels,  where  -they  re- 


M,  Van  Mussch e ne rqe k. 


quired 


O/Wate  &  in  general.  51 

quired  the  Force  of  a  confiderably  long  leaver  before 
they  took  any  impreflion.  And,  as  foon,  as  the 
figure  of  the  fphere  was  feen  to  alter,  its  furface  was 
all  over  covered  with  a  thick  dewy  t-ranfudation, 
which  increafed,  as  the  preflure  was  augmented.  This, 
he  has  frequently  demonftrated  in  his  public  courfes  in 
the  univerfities  of  Utrecht  and  Leyden. 

§  72.  Mr.  King,  in  his  courfe  of  experiments  in 
natural  philofophy,  fhews  a  copper  fphere,  in  the  ori¬ 
fice  of  which,  a  flrong,  clofe  ferew  is  made,  to  which 
a  ferewpin,  with  a  fit  handle  is  adapted.  This  fphere 
being  filled  with  cold  water,  the  ferew,  being  well 
greafed,  may  be  turned  with  proper  force.  But,  it  is 
no  fooner  turned,  fo  as  to  comprefs  the  water  with  any 
force,  than  the  fluid  efcapes,  as  above,  through  the 
pores  of  the  metal. 

§  73.  Hence,  it  is  juft  to  conclude,  with  M.  V. 
Musschenbroek,  that  Lord  Verulam,  M. 
Fabry,  Colbert,  Magiott,  Boyle  and  others 
were  deceived,  when  they  pronounced  water  compreft 
Able  from  its  running  out  with  rapidity  by  a  perfora¬ 
tion  made  in  a  globe  filled  with  water  and  comprefled 
by  ferews  or  otherwife  ;  and  it  is  reafonable  to  judge,  that 
this  current  of  water  was  owing  to  air  contained  in  the 
water,  or  ill-filled  fphere,  or  to  the  elafticity  of  the 
metal,  which  had  yielded  to  the  force  imprefled  upon 
it  in  filling  it  with  a  fyringe.  The  ftridteft  care  is  to  be 
taken  in  the  making  thefe  experiments :  For,  though 
the  air  commonly  contained  in  the  pores  of  water,  be 
not  elaftic  there,  while  the  liquor  continues  cold  and 
fluid ;  yet,  upon  flight  heat,  it  will  recover  its  elafti¬ 
city,  the  water  itfelf  will  be  rarefied,  and  it  will  rufh 
forth  with  rapidity  by  any  aperture  •,  or,  if  the  heat 
be  fufficiently  increafed,  it  will  burft  the  ftrongeft  vef- 
fel  with  a  moft  loud  and  violent  explofion.  All  me¬ 
tals  are  capable  of  expanfion  and  contradtion  by  heat 
and  cold,  and  are  alio  all  more  or  lefs  elaftic.  Where¬ 
fore,  he  who  makes  thefe  like  experiments,  without 
due  regard  to  thefe  circumftances,  will  eternally  de¬ 
ceive  and  be  deceived. 

E  .2  §  74- 
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§  74.  Water  is  an  uninflammable  fluid.  The  te¬ 
rn  oft  force  of  fire  can  not  raife  the  heat  of  water  above 
two  hundred  and  thirteen  degrees,  in  which  it  boils. 
We  ai  e  not  yet  able  to  aflign  a  fatisfadfory  caufe,  why 
certain  bodies  admit  of  certain  degrees  of  heat  and 
no  more.  Until  we  are,  we  fhali  not  be  able  to  fhew, 
wy  fome  fluids  are,  and  others  are  not,  inflammable. 
Here,  as  in  many  other  inftances,  we  muff  be  content 
with  knowing  little  more,  than  the  effe&s  alone.  We 
find  then,  moft  fewel  requires  greater  heat  to  kindle 
it  and  make  it  burn,  than  two  hundred  and  thirteen 
degrees..  But,  water  is  not  capable  of  more  ;  there¬ 
fore,  it  can  not  be  inflammable  or  burn  ;  but,  on  the 
contrary,  muff  extinguifh  fewel  fet  on  fire,  while  it  is 
yet  boiling  hot  ;  becaufe,  even  at  the  utmoff  heighth 

few^  ^  c^m*n^es  t^le  degree  neceffary  to  bum 

§  75*  Though  water  be  uninflammable,  it  is  capa- 

.eu°’  §reat  rarefaction  and  extreme  expanfion, 
with  moft  remarkable  elafficity.  All  bodies  are  rare- 
fled  and  expanded  by  fire  ;  as  they  contract  or  are  con- 
u fn  e  COiCh  And  no  body,  that  is  not  fufcepti- 

bJe  of  greater  heat,  is  more .  fenfibly  affebled  in  this 
way  by  fire,  than  water.  Every  degree  of  heat  above 
the  thirty  fecond,  keeps  water  fluid,  confequently  in 
motion,  winch  is  mcreafed,  as  far  as  the  two  hundred 
and  twelveth  or  thirteenth,  and  no  higher.  In  all  theft- 
degi  ees  of  heat,  the  water  is  in  itfel-f  rarefied  and  ex¬ 
panded,  while  part  of  it  is  diffipatedin  invifible  orvifi- 
ble  exhalations  or  vapors  ;  than  which,  there  is  hardly 
anything  more  elaftic.  The  extreme  force  of  water  con¬ 
verted  to  fleam  or  vapor  by  fire  is  (hewn  in  Savery’s 
engine  for  railing  water  by  fire,  fuch  as  is  ufed  at 
1  ork-buildings,  in  fome  of  the  Chelfea  water  works, 
and  in  our  mines.  In  theft,  the  hot  vapor  confined 

3  c7)!nder,  overcoming  the  preffure  of  the  atmof- 
pieie  raifes  a  pifton  adapted  to  the  cylinder  and  an- 

the  miHHI taC  ™  °f  3  kf'er  balanGed  on  Prions  in- 

e  middle.  This  vapor  being  condenfed,  bythead- 

miiiion  ol  cold  water  into  the  cylinder,  takes  off  the 

refift- 
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refiftance,  which  the  heated  vapor  gave  the  weight  of 
the  incumbent  atnlofphere  *,  and  thus  an  alternate  mo¬ 
tion  is  given  to  one  end  of  a  leaver,  fufficient  to  let 
pumps  going  by  the  other,  to  raife  an  immenfe  weight 
of  water  to  any  heighth. 

§  76.  If  a  long  necked  glafs  phial  be  filled  with 
boiling  water,  and  then  fet  by  in  a  cool  place,  as  it 
cools,  the  tube  or  neck  of  the  phial  will  appear  empty, 
as  if  fome  of  the  water  had  exhaled.  But,  upon  giving 
it  the  fame  degree  of  heat  again,  the  contained  water 
will  be  again  rarefied  and  will  expand  fo  far,  as  to  oc¬ 
cupy  the  fame  fpace  it  did  before.  This  effeCl  is 
produced,  not  by  attenuating  or  dividing  its  compo¬ 
nent  particles,  but  by  agitating  them  againft  one  ano¬ 
ther  and  expanding  them  or  enlarging  their  bulks, 
which  cold  alone  can  reduce. 

§  77.  If  two  glafs  phials  of  equal  ftrength  and  di¬ 
mensions  be  taken,  the  one  filled  with  gun-powder, 
and  in  the  other  one  drop  of  cold  water  be  infbilled  ; 
then  both  equally  well  flopped  and  fet  on  the  fire  ;  it 
will  be  found,  that  the  former  will  burft  with  a  flight 
noife,  the  latter  with  a  loud  and  violent  explofion, 
that  will  throw  the  fire  and  glafs  about  forcibly  *. 
Thisfhews  the  power  of  water,  rarefied  into  vapor,  to 
excede  that  of  gun-powder.  And,  I  am  apt  to  think, 
mod  earth-quakes  are  produced  by  the  fudden  rare¬ 
faction  of  water  by  fubterranean  heat,  where  the  va¬ 
por  has  no  vent :  for,  I  know  no  body  capable  of  re¬ 
fitting  the  expanfive  force  of  the  fleam  of  boiling  wa¬ 
ter  confined. 

§  78.  Some  ignorant  perfons,  to  prevent  the  boil¬ 
ing  over  of  unCtuous  and  emplaftic  bodies,  with  pitch, 
refin  and  the  like,  or  to  extinguifh  them  when  fet  on 
fire,  throw  water  upon  them  ;  but,  this  always  increafes 
the  evil,  it  is  defigned  to  remedy  or  prevent :  for, 
the  water  is  rarefied  by  the  heat,  and  burfts  out  with 
rapidity  and  explofion,  proportioned  to  the  heat  and 
the  refiftance,  it  meets  from  the  tenacity  of  the  pitch  or 

*  M.  V.  Musschenbroek. 

E  3  refin. 
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refin,  and  fo  increafes  the  boiling  and  combuftiofi. 
This  expanfive  force  is  well  known  to  founders,  e- 
fpecially  of  brafs  and  iron.  Thefe  often  fatally  experi¬ 
ence  the  dreadful  effeCts  of  calling  their  filled  metals 
into  wet  moulds.  The  flight  moillure  barely  necef- 
fary  to  make  the  fand,  of  which  their  moulds  are 
made,  cohere,  never  fails  of  cauling  fome  explolion. 
But,  if  they  happen  to  be  more  moilt,  than  ordinary, 
then  the  explofion  is  fo  extremely  violent,  as  not  onely 
to  fhock  dreadfully,  with  its  found,  but  to  burft  the 
moulds  and  throw  the  metal  about  with  horrible  force, 
to  a  corifiderable  dilfance.  There  is  nothing  more  fur- 
prifing  and  to  us  unaccountable,  than  that  water, 
which  is  not  onely  incompreflible,  but  abfolutely  in- 
elaftic,  lliouid  by  fire  be  rendered  fo  fenfibly  and 
powerfully  elaftic,  and  again,  by  certain  degrees  of 
eold,  be  totally  Ipoiled  of  this  quality, 

§  79.  To  this  may  be  added  the  extraordinary 
power  of  rarefied  and  agitated  water  confined,  in  dif- 
iolving  the  hardefb  parts  of  vegetables  and  animals. 
The  hardeft  bone  may  in  a  few  minutes  be  diffolved 
in  Papin's  digefler.  So  that  water  thus  becomes  the 
moll  penetrating  of  all  known  fluids  :  for,  if  we  ex¬ 
cept  fire  and  light,  magnetic  and  eledtrical  effluvia, 
we  fhall  find  nothing  fo  powerful  in  pervading  bodies, 
as  water,  in  this  ftate  efpecially. 

§  80.  As  water  is  partly  indebted  to  fire  for  its 
fluidity,  and  is  by  heat  capable  of  rarefaction  and  ex- 
panfion,  with  extroardinary  elafticity  •,  fo  is  it  fpoiled 
or  all  thefe  properties  by  cold  ;  that  is,  in  thirty  three 
degrees  of  heat,  it  is  fluid,  but  neither  rarefied  nor 
expanded  fenfibly,  nor  does  it  fliew  any  fign  of  elafti¬ 
city.  And,  in  thirty  two  degrees,  it  changes  its  form 
and  nature,  and  from  an  inelaftic  fluid,  becomes  a  folid 
elaftic  body  ;  to  wit,  ice.  This  furprifing  metamor- 
phofis  has  induced  fome  *  to  pronounce  ice  the  natu¬ 
ral  ftate  of  water.  But,  this  expreffion  is  a  little  too 

*  So erhaa  v e’s  Elem.  Chem.  Tom.  I.  p.  6i/}„  in  marg. 

vague  ; 
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vague  :  For,  water  is  deftined  to  ferve  innumerable 
purpofes  in  the  creation,  which  ice  can  not  eflfedfc. 
Water  is  defigned  to  be  the  habitation  of  as  great  a 
number  and  variety  of  animals,  as  are  known  on  the 
dry  furface  of  the  earth.  They  were  furely  made  to  in¬ 
habit  a  fluid,  not  a  dry  and  folid,  element.  And  to  thefe, 
it  can  prove  the  vehicle  of  nutrition  in  a  fluid,  not  in  a 
folid,  ftate.  There  are,  it  is  certain,  parts  of  the 
world,  where  the  cold  is  fuch,  as  keeps  water  always 
in  a  folid  flate,  that  is,  frofen.  Here,  it  is  undoubt¬ 
edly  natural  ;  the  laws  of  nature  eternal  and  irrevoca¬ 
ble  have  made  it  fo,  at  the  poles  of  this  globe,  where 
thirty  three  degrees  of  heat  can  never  be  known.  But, 
when  and  wherever  that  degree  of  heat  is  felt  in  the 
atmofphere,  then  and  there,  froft  can  not  be  feen,  and 
there,  water  mult  remane  fluid  :  wherefore,  fluidity 
may,  at  left  with  equal  reafon,  be  pronounced  the  na¬ 
tural  ftate  of  water  *. 

§  82.  Ice  is  looked  upon,  by  the  fame  author,  as  a 
certain  kind  of  glafs,  which  fufes  or  liquefies  in  thirty 
three  degrees  of  heat,  and,  in  any  degree  under  that, 
becomes  again  hard  and  folid.  d  hen,  it  acquires  the 
principal  charableriftics  of  glafs  •,  it  becomes  an  hard, 
elaftic,  fragile,  pellucid,  inodorous,  infipidbody,  which 
bears  cutting  and  polifhing  like  glafs,  and  may  be 
formed  into  Lenfes  and  burning-glaflfes.  In  what  then 
does  it  differ  from  common  glafs  ? — In  gravity,  fu- 
fibility  and  fixity.  It  has  been  before  obferved,  that 
water,  in  itfelf,  inelaftic,  is  by  fire  rendered  power¬ 
fully  elaftic.  Here  the  fame  effe6t  is  produced  by  the 
abfence  of  heat,  cold  :  for,  a  globe  of  ice,  falling 
on  any  hard  body,  rebounds,  as  a  globe  of  glafs  does. 
And  the  colder,  the  harder  and  more  elaftic  it  is  al¬ 
ways  found.  Some  have  imagined,  that  in  long  com 

*  plow  juftly  physical,  as  well  as  elegantly  poetica1,  has  our 
Milton  painted  thb,  in  his  matchlefs  poem  on  Paradife  Lofcd. 

- On  the  watery  calm. 

His  brooding  wings  the  Spirit  of  God  ouifpread. 

And  vital  virtue  infufed  and  vital  warmth, 

Throughout  the  fluid  Mafs. 
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tinned  and  extreme  cold,  water  is  actually  converted 
into  gems  or  cryflal.  But,  this  muft  pafs  for  a  ground- 
ids  conjedlure  ;  till  better  authority  be  given,  than 
has  as  yet  appeared  :  for,  as  far  as  we  can  difcover, 
the  freefing  of  water  onely  offers  an  other  argument  to 
prove  the  immutability  of  its  nature  •,  becaufe,  the 
hardeft  ice,  we  have  ever  feen,  has  thawed  in  every 
degree  ot  heat  above  thirty  two,  and  then  wras  always 
found  to  pc  fiefs  the  fame  character  and  qualities  pre- 
cifely,  that  it  had  done  before  that  transformation. 

§  82.  Ice  differs  from  glafs  not  onely  in  fallibility, 
but  in  fixity :  for,  common  glafs  Hands  the  utmofc  de¬ 
gree  of  fire  without  wade.  Whereas,  ice  is  capable  of 
being  volatilifed  by  the  degree  of  heat,  fufficient  to 
fufe  or  thaw  it. 

§  83.  Another  material  inftance,  in  which  ice  is 
Found,  to  differ  from  glafs,  is  that  of  gravity.  All 
glafs  is  heavier  than  water;  ice  in  general,  more  light. 
But,  this  is  accidental  :  as  water  cannot  be  obtained, 
and  expoied  to  freefe  conveniently,  without  air  ;  fo 
ice  without  air  is  hard  to  be  found.  The  interffices 
of  water  are  always  found  full  of  air.  And,  though 
this  air,  by  the  difunion  of  its  parts  by  the  mixture  of 
any  other  fluid,  lofes  its  elaflic  property  ;  yet,  as  the 
particles  of  water  are  brought  into  clofer  contadl  and 
union  by  the  freefing  cold;  fo  the  particles  of  air,  before 
delimited,  now  come  together  and  form  air  bubbles  with 
ah  their  natural  properties.  Thefe  it  is,  which  expand- 
ing  give  Mat  levity  to  ice,  as  to  make  it  float  upon  the 
very  water,  of  which  it  was  formed.  And,  it  is  this 
expanded  air,  Mat  burfls  the  ftrongeft  known  veffels, 
filled  with  water,  flopped  and  frofen  *. 

§  84.  If  water  were  to  be  thoroughly  freed  from 
air,  by  expofing  it  to  cold,  more  ponderous  ice  may 
be  obtained.  [  bus,  water  frofen  after  boiling,  or  in 
vacuo,  gives  ice,  more  folid  and  ponderous,  more 
.  equal  and  pellucid,  than  ordinary.  The  Florentine 
Philosophers  T  have  thus  made  ice,  that  would  not 

*  ^ee  the  Exp.  of  the  Acad,  del  Cimento. 

i  4cad.  del  C  iiTiemo. 
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float  upon  water.  Whence,  we  may  conclude,  its  le¬ 
vity  is  folely  owing  to  the  air,  contained  in  the  water. 
Whoever  then  is  defirous  to  fee  ice  of  this  kind,  let 
him  take  the  pureft  water,  the  freed:  from  air,  as  well 
as  terreftreity,  and  freefe  it  in  the  greateft  cold  of  na¬ 
ture,  aided  by  art,  according  to  the  Florentine  or 
Fahrenheit’s  method,  and  he  will  have  the  pureft  and 
hardeft  ice.  But,  with  all  his  care,  it  will  be  ftill 
found  fufible  in  thirty  three  degrees  of  heat.  Whence, 
we  may  conclude,  that  the  notion  of  water’s  being 
converted  into  gems  or  cryftal  by  the  natural  cold  is 
ridiculous ;  fince  that,  augmented  about  forty  degrees 
by  art,  proves  utterly  ineifedtual  to  this  purpofe. 

§  85.  The  component  parts  of  common  water  are 
very  heterogene.  There  are  few  bodies  in  nature,  into 
whofe  ccmpofition  water  does  not  enter,  or  to  whom 
it  does  not,  in  fome  manneror  form,  adhere.  And  there 
are  very  few  bodies,  that  are  not  capable  of  being,  by 
one  means  or  other,  fufpended  in  water.  Hence,  we 
find  the  pureft  water  in  nature  always  charged,  in 
fome  proportion,  with  all  the  other  elements,  as  fire, 
air,  and  earth  of  various  kinds. 

§  86.  We  have  already  fhewn,  that  v/ater  in  a  fluid 
ftate  can  not  exift  without  thirty  three  degrees  of  fire  ; 
under  this,  it  is  converted  into  an  hard  folid  body, 
ice. 

§  87.  At  the  fame  time,  it  has  appeared,  that  air 
is  always  imbibed,  in  fome  proportion,  by  water.  There 
is  no  water,  that  does  not  difeharge  much  air,  upon 
being  heated,  as  well  as  frofen,  and  upon  being  put 
under  the  exhaufted  receiver  of  an  air-pump.  And 
as  foon,  as  the  caufe,  that  expelled  this  air  is  re¬ 
moved,  new  air  ruflies  in  and  fills  the  interftices  of 
the  water,  as  before.  Some  w~ater  has  more  of  this 
air,  than  others ;  the  light  mineral  or  chalybeate  wa¬ 
ters  of  Pyrmont  and  Spa,  moft  of  any. 

§  88.  The  exiftence  of  earth  in  waters  is  manifeft- 
ed  upon  evaporation  or  diftillation  to  a  drynefs.  Some 
are  fo  charged  with  earthy  or  ftoney  matter,  as  to 
grow  milkey  upon  boiling,  or  to  coat  the  veflfel  in 
8  ~  which 
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which  they  are  boiled,  with  fueh  a  fubftance.  But,  the 
lighted:  and  pureft  known  in  nature  is  not  free  from 
this  mixture,  nor  can  it  be  totally  diverted  of  it  by 
art.  For,  in  evaporation  to  a  drynefs,  in  the  rnort 
careful  manner,  a  considerable  quantity  of  folid  earthy 
matter  remanes.  And,  in  diftillation,  in  the  clofeft 
vertels,  the  like  fediment  is  left,  and  that  after  many 
repeted  diftillations. 

§  89.  Mr.  Boyle  informs  us  *,  not  altogether  upon 
his  own  knowdedge  indeed,  that  rain  water  diftilled 
near  two  hundred  times,  in  clean  glaffes,  always  left 
a  white,  infipid,  terrene  fediment  in  the  bottom. 

§  90.  This  may  be  true,  if  water  could  be  diftilled 
fo  often  without  entirely  evaporating  at  the  beft  clofed 
junctures,  which  may  be  reafonably  doubted.  But,  tak¬ 
ing  the  pofition  for  granted,  all  the  earth  remaning  after 
this  procefs  is  not  to  be  entirely  attributed  to  the  wa¬ 
ter  :  for,  as  water  can  not  be  diftilled,  much  lefs  eva¬ 
porated  without  air,  and  as  there  is  none  air  free  from 
duft  or  other  fubtil  terrene  matter  fufpended  in  it ,  it 
is  not  to  be  wondered,  that  water  parting  through  new 
air,  at  the  fame  time,  that  it  parts  with  fome  of  its 
terreftreity  in  diftillation,  ftiould  collect  more  from 
the  air  in  the  empty  part  of  the  diftilling  vertels, 
through  which  it  neceflarily  paffes.  So  that,  as  rain 
is  looked  upon  as  the  ley  or  walk  of  the  atmofphere  ; 
fo  water,  with  all  the  ordinary  cautions  diftilled,  may 
juftly  be  conftdered  onely  as  the  ley  or  wafti  of  fuch  a 
portion  of  that  air  or  atmofphere,  as  neceflarily  occu¬ 
pies  thofe  parts  of  the  diftilling  vertels,  which  are  not 
filled  With  the  liquor  to  be  diftilled. 

§  91.  Thus,  though  diftilling  be  the  m oft  effectual 
method,  we  know,  of  purifying  water,  we  are  not  to 
expedt  it  more  pure  after  repeted  diftillations  in  the 
ordinary  manner,  than  after  one  •,  nor  are  we  to  fuf- 
pedt,  that  all  the  earth,  which  is  feparated  from  it  in 
repeted  diftillations,  preexifted  in  the  water. 

§  92.  To  diftil  water,  fo  as  to  render  it  as  pure,  as 
poftible,  I  recommend  the  following  Apparatus  and 
method  ; 

*  Of  forms  and  qualities. 
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§  93.  r.  A  glafs  cucurbit  of  a  convenient  fize, 
with  a  moor’s  head  and  beak,  all  of  a  piece,  and  a 
perforation  at  the  crown  of  the  head,  to  which  a  glafs 
ftopple  fhould  be  ground  and  adapted. 

§  94.  2.  A  long  necked  matrace,  tubulated  at  the 
boll,  to  ferve  as  a  recipient. 

§  95.  3.  A  ilrong  glafs  bottle,  large  enough  to  con¬ 
tain  the  quantity  of  water  to  be  diftilled,  with  a  long 
neck  and  a  mouth  adapted  to  the  tube  of  the  recipient. 

§  96.  4.  A  convenient  land-bath  furnace,  in  which 
the  cucurbit  may  be  placed  for  diffillation. 

§  97.  The  method  of  proceding,  I  recommend,  is 
this  ;  let  three  fourths  of  the  cucurbit  be  charged  with 
the  cleaned  and  neweft  collected  rain,  or  rather  fnow 
water.  Let  it  be  placed  in  the  fand-bath,  within  three 
fingers  breadth  of  the  pot,  and  let  it  be  covered  with 
water,  about  half  as  high,  as  the  water  to  be  diftilled. 
Then,  let  the  tubulated  matrace  be  joined  by  way  of 
recipient  to  the  beak  of  the  moor’s  head.  Let  its 
boll  be  fupported  by  a  convenient  round,  with  its  tube 
inverted  into  the  bottle,  which  is  to  receive  the  di¬ 
ddling  water.  Having  luted  the  junctures  with  a  thin 
pafte  made  of  fine  almond  or  linfeed  meal  one  part, 
wheaten  flower  two  parts  and  the  glare  of  eggs  a  dif¬ 
fident  quantity,  let  the  fire  be  gradually  adminiftered 
and  regulated,  with  the  neceflary  cautions,  till  the  wa¬ 
ter  is  all  diftilled. 

§  98.  Thus  water,  pure  enough  for  mod  experiments, 
may  be  obtained.  But,  as  it  is  to  be  prefumed,  that  while 
it  lofted  the  quantity  of  earth,  which  is  found  in  the 
bottom  of  the  cucurbit,  it  gained  more  from  the  air 
in  the  vefiels,  through  which  it  pafled  in  the  diftilla- 
tion,  if  the  veflfel  No.  3.  be  removed,  before  all  is  cold, 
and  the  water  poured  back  into  the  cucurbit,  by  the 
opening  in  the  head,  letting  it  touch  none  of  the  ex¬ 
ternal  air,  it  may  now  be  diftilled  through  a  purer  me¬ 
dium,  than  before,  partly  through  that  very  air,  which 
jt  had  in  the  former  diftillation  wafhed,  with  fome 
new  to  fill  up  the  fpace  of  that,  which  was  expelled 
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in  the  rarefaffcion  by  the  diftilling  heat.  And  thus, 
by  a  fecond  or  third  diiiillation,  without  removing 
the  veffels  or  opening  them  fo,  as  any  confiderable 
quantity  of  the  impurities  of  the  external  air  fhould 
enter,  water  may  be  diftilled  to  the  utmoft  purity,  of 
which  we  as  yet  know  it  capable, 

§  99.  This  diftilled  water  may  Serve  as  a  ftandard, 
by  which  all  others  may  be  tried,  by  comparifon.  It 
will  be  found  the  lighted:  upon  the  balance  ;  although 
rain  or  Snow  may,  at  fome  times  and  in  certain  places* 
be  collected  fo,  as  nearly  to  equal  it  in  this  refpedf. 

§  100.  The  purity  of  water  is  determined  by  the 
following,  among  other  analogous,  experiments. 

§  10 1.  Soap  diiTolves  in  fpirit  of  wine.  This  folu- 
tion  -dropped  into  pure  water  mixes  fmocthly  and 
equally  with  it.  But,  in  impure  or  hard  water,  it 
coagulates  or  curdles,  the  foap  being  firlb  feparated  in 
clouds,  and  afterwards  decompofed  ;  that  is,  the  fait 
and  oil  or  fat,  that  compofed  it,  parted. 

§  102.  The  pureft  water  is  eafieft  heated  and  foon- 
cil  cooled.  Common  waters  are  heated  or  cooled 
fooner  or  later  in  proportion  to  the  quantity  of  Solid 
parts  fufpended  in  them.  The  harder  or  more  charg¬ 
ed  any  water  is,  the  more  difficultly  it  is  heated  and 
the  more  (lowly  it  is  cooled.  Consequently  the  more 
unfit  lor  diiiillation,  and  the  lefs  apt  to  Ireefe.  Pe¬ 
trifying  waters  are  rarely  frofen. 

%  103.  1  he  metaiic  folutions,  particularly  thole 
of  gold  in  aqua  regia,  that  of  filver  and  of  quickfilver 
in  the  acid  of  nitre  and  that  of  lead  in  diftilled  vine¬ 


gar,  all  inker  them  (elves  to  be  diluted  with,  and  re¬ 
mane  Sometime  fuipended  in,  this  pure  water  :  where¬ 
as,  m  Ids  pure  waters,  thofe  charged  with  terrene  or 
laiine  parts  eipecially,  upon  thefe  folutions  being  drop¬ 
ped  into  them,  they  grow  turbid  or  cloudy,  and  the 
metals  are  Suddenly  precipitated  in  the  form  of  a  ma- 
giftery,  tor  reafons  hereafter  to  be  afllgned. 

r  §  104.  I  hough  we  have  not  as  yet  found  the  means 
or  reducing  water  to  perfect,  elementary  Simplicity  ; 
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yet,  we  find  it  in  ordinary  the  fimpleft,  as  it  may  be 
looked  upon  as  the  bafis,  of  all  other  fluids. 

§  105.  Hence,  the  extraordinary  lenity  or  mild- 
nefs  of  water  ;  that  is,  its  freedom  from  all  fharpnefs 
or  acrimony.  This  quality  renders  water  inolFenfive 
and  perfectly  agreeable  to  the  parts  of  moft  exquifite 
fenfibility  in  an  animal  body,  when  by  fire  it  is  brought 
to  the  fame  temperature  with  the  juices  of  the  animal. 
Thus,  it  caufes  none  uneafy  fenfation  in  the  eye,  nor 
excites  any  lmell  or  gives  any  kind  of  irritation  to  the 
noftriis,  where  the  fine  branches  of  the  olfabtory  nerves 
lye  almoft  bare.  Likewife,  in  wounds  and  ulcers,  where 
the  membranes  or  nerves  are  layed  bare,  and  can  fuf- 
fer  none  other  application,  without  increafe  of  pain* 
warm  water  mollifies  and  aiTuages.  And  in  the  moft 
violent  inflammations,  where  every  thing,  that  touches* 
whether  folid  or  fluid,  increafes  the  acutenefs  of  the 
pain,  warm  water,  or  its  vapor,  brings  prefent  eafe 
and  comfort.  As  it  mixes  with,  diflfolves  and  dilutes 
all  fharp  and  corrofive  fairs,  it  mull  have  the  like  good 
eiFebt  taken  internally,  where  luch  are  found  to  pre¬ 
dominate  ;  whence,  it  has,  in  thefe  like  intentions,  in¬ 
ternal,  as  well,  as  external,  obtained  in  prabtice  from 
the  earliefl  ages  of  phyfic,  till,  by  a  fhameful  and  un¬ 
accountable  infatuation,  it  became  fo  far  neglebled  .in. 
this  conceited  age,  in  which  we  live,  that  a  Boe si- 
ha  a  ve  or  an  Hoffman  may  not  be  hoped  able  to  rt- 
ftore  it  to  its  prifline  ufe  and  reputation. 

§  106.  The  great  fimplicity  of  water  has  given  it 
alfo  the  extraordinary  quality  of  being  the  moft  power¬ 
ful,  the  moft  univerfal  folvent,  as  yet  known  in  na¬ 
ture  or  art.  Thus,  water  is  found  more  generally  and 
efFebhially  to  infinuate  itfelf,  than  any  other  liquor,, 
into  the  pores  and  interfaces  of  a  great  variety  of  bo¬ 
dies,  to  break  their  connexions  and  divide  them  into 
parts  fo  fine,  as  to  be  capable  of  mixing  with,  and  be¬ 
ing  invifibly  fufpended,  in  this  fluid  fo  that  the  body 
difiblved  ihali  be  fo  equally  diftributed  between  the 
parts  of  the  folvent  or  water,  that  in  every  part  there- 
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of,  a  proportionate  quantity  of  the  matter  diflolved 
is  always  found. 

§  107.  The  bodies,  which  water  diffolves  with  the 
greateft  facility  are  falts  of  all  kinds,  whether  folid  or 
fluid,  natural  or  artificial. 

§  108.  The  falts,  which  water  moil  commonly 
meets  in  its  paffage  through  the  earth,  are  the  folid 
foflil  falts ;  either  fimple,  as  fal  gem,  or  fea  fait,  fal 
ammoniac,  borax,  nitre  of  the  antients,  or  thefe 
compounded  together.  To  which,  the  various  vitriols 
may  be  added.  The  other  fimple  foflil  lalts  are 
never  found  naturally  pure,  in  a  folid  or  dry  form  •,  but, 
from  an  extraordinary  attraction  with  water,  always 
imbibe  enough  of  it  to  fecure  to  themfelves  a  liquid 
form ;  unlefs  when  they  unite  with  fome  terrene 
bafe.  The  firft  of  thefe,  and  feemingly  the  firft  in 
the  creation,  is  that  univerfal  acid,  which  pervades  the 
whole  fyftem  of  nature,  and  though  it  be  called  foflil, 
from  its  being  collected  in  greateft  plenty  from  certain 
foflil  bodies  ;  yet,  we  can  trace  it  in  the  vegetable  and 
animal  creations,  though  fomewhat  altered  from  the 
original  •,  and  the  whole  region  of  the  air  is  charged  with 
it  *,  as  appears  from  the  corrofion  of  metals  and  the  fa- 
turation  or  neutralifation  of  alkaline  falts ;  that  is,  the 
expofing  fixed  alcaline  falts  to  the  open  moift  air  ;  by 
which,  the  fame  effed  will  be  produced,  in  a  certain 
time,  as  if  they  were  immediately  faturated  with  the  fame 
acid  procured  by  art ;  to  wit,  the  concrete,  called,  tartar 
vitriolate,  will  be  the  refult.  This  affords  a  proper  cau¬ 
tion  in  the  preparing  the  ley  of  alcaline  falts,  as  that, 
called,  the  oil  of  tartar,  in  particular,  which  is  direct¬ 
ed  to  be  made  by  expofing  this  alcaline  fait  to  the  open 
air,  till  it  abforbs  humidity  enough  to  diffolve  it. 
But,  in  being  thus  expofed,  it  muft,  with  humidity,  al¬ 
ways  imbibe  more  or  lefs  acidity,  and  confequently  be, 
in  fome  meafure  and  degree,  neutrated.  Hence,  we  can 
find  no  common  alcaline  fait  without  fome  neuter  fait 
with  it,  and  that  commonly  tartar  vitriolate.  This 
acid  abounds  in  various  parts  of  the  earth,  fo  as  to 
produce  various  concretes,  from  whence  we  obtain  it 
By  art.  Thus,  the  univerfal  acid  with  iron  makes. 
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green,  with  copper,  blew  vitriol,  or  copperofe ;  with 
zinc,  white  vitriol  ;  with  the  inflammable  principle, 
called,  Phlogifton,  fulphur  or  common  brimftone ; 
with  a  certain  earth,  alum,  and  fo  forth.  From  thefe, 
the  green  vitriol  and  fulphur  efpecially,  we  extract 
this  acid  by  fire  ;  whence,  it  vulgarly  bears  the  name 
of  the  concrete,  from  which  it  was  drawn  ;  though 
it  be  but  one  and  the  fame,  whence  foever  drawn, 
when  perfeftly  pure.  This  acid  may  be  obtained  by  a 
particular  procefs  in  a  folid,  icy  form,  in  which,  it  is 
impofflble  to  keep  it  long.  But,  in  all  the  ordinary 
operations,  it  imbibes,  v/ith  great  avidity,  enough  of 
the  humidity  of  the  air,  to  keep  it  conftantly  liquid. 
And  it  holds  this  moiflure  fo  fait,  that  no  degree  of 
fire  will  afterwards  feparate  them.  This  is  looked  upon 
as  the  bafis  of  all  the  other  acids,  produced  by  nature 
or  art  ;  whence,  it  is  by  fome  called,,  primogenial. 

§  109.  The  other  liquid,  foffil  acid  falts  are  the 
acid  fpirits  of  common  lalt  and  modern  nitre.  Thefe 
are  always  liquid,  nor  can  they  be  obtained  in  any  o- 
ther  form,  from  their  firm  union  with  water,  and  their 
volatility,  which  is  not  inferior  to  that  of  wrater. 

§  1 10.  The  folid  and  liquid  falts  are  all  foluble  in 
water  ;  but,  in.  a  diff  erent  manner  and  proportion. 
The  folid  will  all  diffolve  in  w^ater  ;  but,  they  each  re¬ 
quire  a  certain  proportion  of  the  fluid  to  diffolve  them, 
and  the  folvent  may  be  fo  faturated,  that  it  can  take 
up  no  more  of  the  folid  fait,  but  leaves  it  untouched, 
as  if  it  were  not  foluble  therein.  But,  when  the  fait 
is  once  equally  diffolved  in  a  fufficient  quantity  of  wa¬ 
ter  ;  then  it  is  capable  of  being  further  diffolved  or  di¬ 
luted  with  any  greater  or  lefs  quantity  of  water.  Thus, 
the  acid  falts,  being  always  in  a  fluid  form  •  that  is, 
already  difiolved  in  a  fufficient  quantity  of  aqueous  hu¬ 
midity,  may  be  diffolved  in  the  fmallefb  quantity  of 
water  imaginable,  that  is,  further  diluted  therewith. 

§  in.  It  is  by  being  in  continual  motion,  that  wa¬ 
ter  effects  the  difiblution  of  bodies.  By  this  it  is,  that 
the  feveral  unfaturated  parts  of  the  folvent  come  into 
contact  with,  and  aft  upon,  the  folvend.  This  is 

proved 
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proved  by  the  difTolving  power  of  water  being  iri- 
creafed  by  heat,  which  onely  augments  its  motion  3 
and  is  further  evinced  by  the  faits  feparating  from  the 
water,  when  by  cold  it  is  brought  into  a  date  of  reft 
or  inaction.  Thus,  for  indance,  if  a  folution  of  any 
of  thefe  folid,  foffil  faits  be  expofed  to  air  cold  enough 
to  deprive  the  water  of  motion,  that  is,  to  freefe  it ; 
in  proportion,  as  the  cold  increafes,  the  fait  will  fepa- 
rate  from  the  water  •,  and  the  water  reduced  to  ice  will 
be  found  void  of  fait.  And  thus  may  fea  fait  be  pre¬ 
pared  in  cold  climates,  where  fewel  may  be  fcarce 

§  1 12.  Heated  water  diffolves  more  of  any  fait, 
than  cold.  But,  when  thus  charged,  as  foon  as  it 
cools,  the  fuperabundance  will  feparate  in  its  natural 
form',  leaving  no  more  in  the  water,  than  it  was  capa¬ 
ble  of  diffolving  when  cold. 

§  1 13.  Water  not  only  diffolves  more  of  one  fait 
than  of  an  other,  but  when  faturated  with  one  fait, 
will  receive  more  of  another.  The  foffil  faits,  that 
contain  mod  water  and  led  earth,  are  the  mod  foluble  : 
Thus,  fal  gem,  fea  fait  or  nitre,  are  more  foluble* 
that  is,  require  a  fmaller  quantity  of  water  to  diffolve 
them,  than  borax  or  alum  ;  and  water  fully  faturated 
with  fea  fait,  will  dill  take  in  fome  nitre,  and  then 
fome  other  faits,  and  keep  ail  equally  diffolved. 

§  1 14.  But,  thefe  are  not  the  onely  fubjedts  foluble 
in  water  :  it  takes  in  all  the  metalic  or  terredrial  faits  ; 
fuch  as,  all  the  vitriols  or  metals  diffolved  in  acid  falts^ 
whether  of  the  mineral  or  vegetable  kind.  The  for¬ 
mer  compofe  mineral  waters  of  different  kinds.  And 
various  ftones  or  earths  diffolved  in  the  like  acids  are 
mifcible  with  water  *,  and  thus  our  hard  and  petrify¬ 
ing  waters  are  condi tuted. 

§  1 15.  However,  fome  exceptions  lye  againd  this 
rule  :  certain  of  the  femimetals,  by  different  artifices, 
are  diffolved  in  certain  acids.  As  for  example  ;  regu- 
lus  of  antimony  is  not  foluble  in  fpirit  of  fait,  in  the 
aggregate  date,  no  more  is  quickfilver.  But,  corro- 
five  fublimate,  which  is  quickfilver  reduced  to  a  vitri- 

*  Stahl. 


olic 


Of  Water  in  general.  6M 

folic  or  cryftalline  form,  by  means  of  fpirit  of  faltcon^ 
centrated,  in  fublimation,  being  mixed  with  this  re- 
gulus  and  deftilled  together,  the  acid  of  fait,  from  a 
dronger  affinity  or  more  powerful  attradion  with  the 
regulus,  quits  the  mercury  to  unite  with  the  antimony^ 
volatilifes  it  and  fo  deftils  into  an  ice-like  fubftance, 
called,  butter  of  antimony.  This  attrads  the  humi¬ 
dity  ol  the  air  and  is  thereby  diluted,  in  time  to  the 
confidence  of  an  heavy  oil.  This  may  be  looked  upon 
as  a  folution,  or  a  kind  of  vitriol  of  antimony,  by 
means  of  this  acid  ;  yet,  it  is  not  foluble  in  water  :  for, 
as  loon,  as  this  butter,  or  oil,  as  they  are  improperly 
called,  is  dropped  into  water,  the  reguline  parts  fepj^- 
rate  and  fall  to  the  bottom  in  the  form  of  a  white  ma- 
giftery  or  powder,  falfely  called,  mercurius  vitae,  by 
fome  ;  imagining  it  to  be  mercury,  when  in  fad  it  is 
antimony  ;  by  others,  pulvis  algaroth.  In  like  man- 
.  her,  Bifmuth  diiTolves  in  the  acid  fpirit  of  niter  ;  and 
may,  when  dilTolved,  be  looked  upon  as  a  kind  of 
liquid  vitriol  of  that  metallic.  Yet,  when  dropped  in¬ 
to  water,  it  is  precipitated  in  a  white  magidery,  as 
'well  as  the  aforefayed  regulus.— A  prefumption,  that 
water  may  not  be  impregnated  with  thefe  bodies,  as 
fome  may  have  vanely  imagined. 

§  1 1 6.  The  fairs  of  the  vegetable  and  animal  king¬ 
dom,  whether  produced  by  nature  or  art,  and  of  what 
kind  foever  they  be,  are  all  foluble  in  water,  upon  the 
fame  principles  with  the  preceding.  And  water,  charg¬ 
ed  with  different  falts,  becomes  a  folvent  for  bodies, 
which,  while  limple,  it  could  not  affed  :  thus,  charg¬ 
ed  with  acid  falts,  it  diffolves  various  metals  and  earths  j 
and,  impregnated  with  alcaline  falts,  it  becomes  a  fol¬ 
vent  for  oils,  fulphur,  &c. 

§  1 17.  As  it  may  be  fatisfadory  to  fome  readers,  I 
here  infert  fome  tables,  (hewing  the  proportion  of  dif¬ 
ferent  falts,  which  a  given  quantity  of  limple  cold  wa¬ 
ter  is  capable  of  diflblving  and  retaining.  This  me¬ 
thod  of  calculation  was  begun  by  that  acurate  phy- 
fician  andchemift,  the  late  dodor  Friderick  Hoff- 
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man  *.  But,  as  fome  in  making  thefe  experiments, 
may  poffibly  iind  theirs  differ  from  thofe  of  this  juftly 
famed  Profeffor  *,  let  me  here  remind  them  of  fome 
defects  in  the  making  and  recording  of  thefe  experi¬ 
ments,  and  thefe  are,  the  not  determining  the  purity 
of  the  water  and  the  not  fpecifying  the  degrees  of  heat 
or  cold  of  that,  in  which  thefe  folutions  were  made, 
by  fome  regular  thermometer,  whofe  conftrudture  and 
fcale  was  made  known.  Without  this,  there  can  be 
nothing  determined  with  due  acuracy  from  fuch  ex¬ 
periments  as  thefe,  but  little  from  hydroftatical  expe¬ 
riments  upon  or  in  water;  or  even  in  the  meafur- 
ing  of  it:  For,  as  water  is  continually  changing  its 
temperature  with  the  atmofphere ;  as  it  is  rarefied  and 
expanded  with  heat  and  condenfed  with  cold  ;  and  as 
in  the  one  ftate,  its  motion  is  increafed  and  with  that, 
its  diffolving  faculty  augmented  ;  and  in  the  other,  it 
is  more  at  reft,  and  confequently  lefs  capable  of  dif¬ 
folving  ;  the  feveral  degrees  of  heat  or  cold,  before 
and  after  the  adding  of  the  falts,  together  with  the 
purity  or  fimplicity  of  the  water,  fhould  be  moft  acu- 
rately  determined  and  fet  down,  in  order  to  enable  us 
to  draw  certain  conclufions  from  the  premifes.  For 
want  of  due  regard  to  thefe  cautions  it  is,  tnat  no  two 
aoree  in  the  quantity  of  water  requifite  to  diftolve  a 
given  portion  of  any  fait.  I  fhall,  for  the  fatisfa&ion 
of  the  reader,  fet  down  the  obfervations  of  Hoffman, 
Juncker  and  Boerhaave  upon  this  head. 

f  Gbf  Phyf-  Chvm. 
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§  1 18.  Hoffman’s  table,  (hewing  the  proportion 
of  water  requifite  to  diffolve  certain  falts. 


4i-  ounces, 
6  drachms, 


6 

2 


ounces. 


Thefe  feveral  por¬ 
tions  difiolve,  each 
in  one  pound  of 
common  water. 


Sea- fait, 

Nitre,  or  Salt¬ 
petre, 

Copperofe, 

Alum, 

Arcanum  dupli- 
catum, 

Tartar  vitriolate,  \  2 
or  Sal  Poly-  f 
chreft.  J 

Epfom  fait,  1  pound. 

Fixed  alcaline  fait,  near  9  ounces.  J 

§119.  Juncker’ s  table  for  the  fame  purpofe  is 
carried  further  ^  thus  •, 

Crude  tartar  pow-  1  drachm, 
dered, 

Arcanum  dupl.  or  1  ounce, 
tartar  vitriolate, 

Saltpetre, 

Alum, 

Vitriol, 

Sea-falt, 

Fixed  alcaline  from  i  pound 
fait,  according  >  to  i-f  pound, 
to  its  purity,  J 

§  120.  Thefe  are  both  defective  for  want  of  deter¬ 
mining  the  purity  and  temperament  of  the  water  ; 
and  give  but  imperfedt  hints,  which  require  further  im- 

P7^ie.nB  o  e  r  h  a  a  v  e’s  fcheme  is  carried  Fill  fur¬ 
ther  and  with  greater  accuracy.  According  to  his 

F  2  plan, 


2  ounces, 

2  — — ~ 

4  - - 

6 - - 


Diffolve  each  in 
>  one  pound  of  com* 
mon  water. 
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plan,  the  falts  all  powdered  and  dried,  the  water  pu¬ 
rified  by  diftillation,  and  its  temperament,  with  that 
of  the  atmofphere,  determined,  by  the  thermometer, 
at  thirty  eight,  diffolve  in  the  following  proportion  * 
to  wit. 


Sea  fait, - - 

2  ounces, 

in  diflilled  water, 
6  ounces,  3  drams. 

Salt  gem,  - - - 

i  ounce, 

3  ounces,  2  drams. 

Salt  ammoniac, 

i  ounce. 

3  ounces,  2  drams. 

Saltpetre,  ■ - ■ 

9  drachms, 

6  ounces.  * 

Horace,  - - * 

4  drachms, 

10  ounces  and  up¬ 
wards. 

Alum,  * - - 

i  ounce. 

14  ounces. 

Epfom  fait, - - 

Fixed  alcali,  or  fait 

i  ounce, 

\ 

1  4-  ounce. 

of  tartar. 

i  ounce. 

1  4-  ounce. 

Arcanum  dup.  or 
tartar  vitriolate, 
with  long  and 

fir  on  g  agitation. 

4  drachms, 

3  ounces. 

Common  green 

vitriol  by  con- 

tinued  agita- 

tion, 

i  4-  drachm, 

3  ounces. 

Tartar  purified. 

i  ounce, 

1  pound  8  ounces. 

§  122.  Thefe  experiments  may  at  firfl  fight  appear 
of  little  moment.  But,  by  them,  we  learn  the  diffe¬ 
rent  power  of  water  in  diffolving  feveral  falts.  Some, 
it  diffolves  more  readily,  fome,  more  tardily  and  dif¬ 
ficultly  than  others  ;  fome  in  greater  quantity  than  o- 
thers.  The  knowledge  of  this  is  of  great  importance* 
as  it  fliews  us  how  far  a  given  quantity  of  pure  water  is 
capable  of  being  impregnated  with  various  falts,  and 
thereby  greatly  affifls  in  the  purification  and  cryftallifati- 
onof  falts  :  As  for  example*,  if  any  fait  be  impure,  it  is 
to  be  depurated  by  folution  in  a  fufficient  quantity  of 
* r~  1  then  evaporated  to  drynefs,  in  fome  forts. 
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till  a  pellicle  appears  on  the  furface,  in  others ;  and 
then,  fullered  to  ftand  in  a  cool  place  to  cryftallife. 
He,  that  knows  the  quantity  of  water  neceffary  for  this 
purpofe,  will  fpare  hinffelf  much  expence  and  labor, 
which  the  ignorant  of  thefe  rules  is  likely  to  finder. 
Again,  if  two  or  more  falts  be  mixed,  as  they  may  be, 
not  onely  in  a  dry  form,  which  is  eafily  conceived,  but 
in  a  liquid  form  ;  for,  feveral  falts  diffolved  may  be 
mixed  together  without  precipitation,  or  any  other 
change  ;  this  table  thews  how  they  may  be  feparated  ; 
thus,  faltpetre,  fea-falt,  fait  gem,  fait  ammoniac,  bo- 
race,  alum,  Glauber’s  fait,  Epiomfalt,  and  the  like  will 
mix  uniformly  together  moreover,  water  faturated 
with  one  fait,  is  capable  of  receiving  and  diifolving 
fome  of  another  :  as  for  inftance  ;  if  to  the  folution  of 
fea-falt,  in  the  laft  table,  half  a  drachm  of  faltpetre  in 
powder  be  added,  it  will  readily  be  diffolved  in  it;  or, 
if  to  the  faturated  folution  of  faltpetre,  about  half  an 
ounce  of  fea-falt  be  added,  it  will  readily  diffolve 
therein.  Or,  if  to  the  folution  of  fea-falt  a  certain 
portion  of  alum  be  added  it  will  diffolve,  when  it  can¬ 
not  take  up  another  grain  of  fait ;  and  when  it  is  thus 
charged,  as  far,  as  poffible,  with  thefe  two  falts,  it 
will  then  take  in  a  third  ;  for,  it  will  diffolve  a  fmall 
quantity  of  green  vitriol.  Now,  if  any  two  or  more 
of  thefe  fairs  were  thus  diffolved  together,  we  may 
hence  learn  how  to  feparate  them  :  for,  the  fait,  which 
requires  moff  water  to  diffolve  it,  will,  after  evapora¬ 
tion,  firft  cryftallife,  and  leave  the  others  in  a  ftate  of 
folution,  till  by  further  evaporation,  the  next  in  order 
is  brought  to  the  fame  point,  and  do  on.  Thus,  the 
alum  will  firft  cryftallife,  next  the  nitre  or  faltpetre, 
and  the  fea-falt  laft.  All  falts,  that  are  capable  of  being 
cryftallifed,  are  diftinguifhable  by  the  figures  of  their 
cryftajs.  It  is  an  effential  mark  of  their  purity  ;  they 
fhould  therefore  be  prefered  in  this  form.  The  walk¬ 
ings  of  diaphoretic  antimony  yield  two  kinds  of  fait ; 
the  one  nitrous,  the  other  alcaline.  It  this  be  eva<- 
porated  to  a  drynefs,  a  faline  concrete,  compofed  of 
*  F  3  thefe 


jo  Of  Water  in  general . 

thefe  two,  is  obtained.  Bat,  let  it  be  evaporated  by 
this  rule,  and  each  fait  will  be  obtained  feparately  in 
its  own  proper  form.  In  like  manner,  in  preparing 
the  arcanum  duplicatum  from  nitre  and  vitriol  diftilled 
by  a  violent  fire,  or  calcined  together  ;  in  this  prepa¬ 
ration,  the  acid  of  the  vitriol  quits  its  own  metallic 
bafe,  to  unite  with  the  alcaline  bafe  of  the  nitre ; 
whence,  a  neuter  fait,  like  tartar  vitriolate,  is  obtained ; 
but,  it  may,  and  often  does,  happen,  that  fome  por¬ 
tions  of  the  nitre  and  vitriol  remane  quite  unaltered  * 
and  then,  there  are  three  falts  in  the  wafhings  of  the 
calcined  mafs  ;  to  wit,  nitre,  vitriol,  and  the  neuter 
fait,  called  arcanum  duplicatum.  The  evaporation 
of  thefe  wafhings  to  a  drynefs,  it  is  plane,  mult  yield 
a  compound  of  thefe,  not  a  pure,  fimple  fait.  But, 
cryftallifation,  by  our  rule,  gives  each  feparate  in  the 
order  fet  down.  Here,  it  muff  be  obferved,  that  all 
the  cryftallifed  falts  always  contain  more  or  lefs  water. 
To  this,  their  cohefion  and  pellucidity  is  owing  :  for, 
divefted  of  humidity,  they  fall  into  an  opac  pow¬ 
der. 

§  123.  Upon  the  fame  principles,  different  falts, 
when,  by  any  accident,  they  happen  to  be  mixed,  are 
feparated  by  mere  folution  or  walking  :  thofe,  that  are 
eafieft  diffolved,  or  require  left  water  or  motion  to 
diffolve  them,  will  be  firft  feifed  by  the  water.  Thus, 
in  fuch  a  mixture,  they  will  diffolve  in  this  order  ; 
1 .  The  fixed  alcalies ;  2.  Eplom  fait;  3.  Sea- fait ; 
and  fo  on,  according  to  the  table. 

§  124.  The  reafon  why  one  fait  is  thus  more  fo- 
luble,  than  another,  deferves  our  attention.  The  falts, 
which  confift  of  the  moft  fubtil  parts,  are  the  leaft 
folid,  cohere  moft  flightly  and  confequently  are  moft 
cafily  divided  or  diffolved.  On  the  other  hand,  the 
falts,  which  are  compofed  of  more  grofs  and  terrene 
parts,  are  moft  denfe  and  folid,  cohere  more  firmly 
together,  fo  that  their  union  is  hard  to  be  broken,  and 
they  are  moft  difficult  of  folution.  This  is  demon- 
ftrated  by  the  table :  the  falts  of  the  former  clafs, 

which 
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which  are  found  to  require  left  water  and  left  motion 
to  diflblve  them,  are  the  fixed  alcaline  falts,  which 
have  fuch  a  third,  that  when  expo  fed  to  the  open  air, 
they  attrad  a  fufficient  quantity  of  its  humidity  to  dil- 
folve  them,  and  then  retain  it  fo  firmly,  as  to  part 
from  it  with  difficulty  ;  and  next  to  thefe,  the  acid  falts, 
which  attract  and  abforb  as  much  aqueous  humidity 
from  the  air,  as  renders  them  liquid,  and  then  re¬ 
tain  this  moifture  fo  firmly,  that  it  is  impoffible  to 
part  them.  Next  to  thefe,  alcaline  falts  neutrated  with 
vegetable  acids,  as  fait  of  tartar  with  tartar  or  vinegar *, 
fuch  neuter  falts,  as  contain  much  water ;  as  Epfom 
and  Glauber’s  falts  and  the  like,  then  muriatic  falts 
are  found  the  moft  foluble.  Theialts  of  the  later  clafs, 
which  require  moft  water  and  motion  to  difiolve  them, 
are  nitre,  alum,  borace,  vitriol,  tartar  vitriolate,  and 
tartar.  Thefe  are  all  found  of  the  charader  given, 
in  different  degrees  ;  whence,  their  folubility  varies. 
There  is  another  reafon  concurs  to  make  tartar,  as  it^ 
is  found,  almoft  infoluble  in  cold  water*,  it  is  all  over 
covered  with  a  mucid  or  kind  of  undwous  lentor, 
whence  water  without  heat  can  hardly  enter  it. 

§  125.  Though  all  oils,  in  their  own  proper  na¬ 
ture,  be  abfolutely  infoluble  in  water,  without  fome 
proper  intermedium;  yet,  when. they  are  once  atte¬ 
nuated  and  fubtilifed  by  fermentation,  fo  far  as  to  be¬ 
come  a  burning  fpirit,  then  they  imbibe  and  unite  with 
fuch  a  portion  of  water,  as  renders  them  afterwards, 
as  foluble,  as  any  fait  in  that  fluid.  1  hus,  the  belt 
redified  fpirit  unites  upon  mixture  with  any^  quantity 
of  pure  water  *,  and  the  purer  it  is,  the  quicker  the 
union.  If  cautioufly  poured  the  one  upon  the  other, 
the  heavier  will  preponderate,  the  lighter  float  upon 
the  other ;  but,  upon  the  flighted  agitation,  they  mix 
moft  intimately,  as  before  obferved. 

§  126.  Water,  however,  has  a  ftronger  attradion 
to  divers  falts,  than  to  burning  fpirits.  Hence,  if 
water  be  perfedly  faturated  with  a  fixed  alcali,  as  in  the 

'  F  4  le?’ 
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ley,  vulgarly  and  falfely  called,  oil  of  tartar,  it  will 
by  no  means  quit  the  fait,  to  unite  with  the  fpirit  •,  nor 
can  the  ley  and  the  fpirit  be,  by  any  artifice,  united, 
riom  the  fame  caufe,.  if  to  any  Ipirit  diluted  with  ’wa¬ 
ter,  a  fufficient  quantity  of  dry,  fixed  alcaline  fait  to 
fatuiatc  the  water  be  added,  the  fait  will  attrad,  and 

be  attracted  by,  the  water,  they  will  unite  and  rejed 
the  Ipirit. 

§  127.  But,  this  happens  onely  with  fuch  falts,  as 
have  fo  powerful  an  attraction  with  water,  that  they 
are  hardly  feparable  :  for,  all  fuch,  as  readily  quit  the 
wat^r,  rom  tneir  fuperior  volatility,  or  aptitude  to 
run  into  cryftals,  make  an  -exception  to  this  rule* 
hus,  n  water  be  ftrongly  faturated  with  a  volatile  sil- 
cah,  .fuch  as  the  volatile  fait  of  foot,  urine,  fait  am¬ 
moniac  or  the  like,  which  upon  the  flighted  heat  are 
apt  to  quit  the  water  and  fly  off,  or  with  fuch  as  run 
into  cryftals,  when  the  water  is  at  reft,  fuch  as  tartar 

V1S*c  aje V  .Gjauber?s'  or  EPfom  upon  pouring 
redified  fpirit  to  ftrong  folutions  of  thefe  kinds  of 

lait  tne  water  quits  the  fait,  diffolves  or  unites  with 

t  ie  fpirit,  ^  while  the  particles  of  the  thus  rejected  fait 

attract  each  other  and  run  into  cryftalline  concretions. 

Jrlence,  we  fee,  that  waiter  has  a  ftronger  attradion 

wit  lome  falts,  than  with  a  burning  fpirit,  and  a 

ftronger  attradion  with  the  fpirit,  than  with  certain 
other  falts. 


§  128.  It  has  been  before  obferved,  that  burning 
fpints  were  but  fubtilifed  oils.  Hence,  they  retain 
their  affinity  to  oils  and  diftblve  all  thofe,  called,  ef- 
ftntial ;  fuch  as  are  deftilled  in  an  heat  not  excedi nw 
that  of  boiling  water,  from  aromatic  vegetables,  and 
even  thofe,  called  empyreumatic  or  aduft;  fuch  as 
are  drawn  by  the  force  of  naked  fire  from  vegetable 
and  animal  bodies.  Thofe  obtained  by  exprcffion 
containing  fomething  mucilaginous,  are  not  foluble  in 

lP111lr  Rffinsjor  ba]fams  likewife,  from  their  affinity 
to  elientiaj  and  other  oils,  in  all  which  they  are  fo¬ 
luble, 
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!uble,  readily  diffolve  in  redified  fpirits.  But,  water 
has  a  dronger  attradion  or  nearer  affinity  to  the  fpirit, 
than  any  of  thefe.  For  which  reafon,  as  foon  as  water 
is  poured  into  any  fuch  folution,  it  immediately  be¬ 
comes  opac  and  milky  ;  the  water  and  the  fpirit  at- 
trad  each  other,  unite  and  form  a  liquor  incapable  of 
diffolving  any  oil  or  refin  ;  whence,  thefe  are  rejeded, 
and,  according  to  their  refpedive lpecific  gravities,  rife 
and  float  on  the  furface,  or  fail  to  the  bottom,  of  the 
mixture. 

§  129.  Oils  or  oily  bodies  are  not  foluble  in  water, 
without  the  interpofltion  of  fome  body,  which  has  a 
ftrong  attradion  with  water,  and  is,  at  the  fame  time, 
capable  of  invifcating  or  breaking  the  coheflon  of  the 
oils.  Thus,  divers  oils  and  balfams,  as  well  as  certain 
animal  fat,  that  for  indance,  which  is  abfurdly  called 
fperma  ceti,  divided  and  invifcated  by  the  yelk  of  an 
egg  become  mifcible  with,  though  not  perfedly  folu¬ 
ble  in,  water.  The  like  effed  is  produced  by  drop¬ 
ping  oils  on  fuggar  *  they  may,  by  this  means,  be  for 
fome  time  fufpended  in  water,  which  before,  could 
not  affed  them.  But,  the  moll  perfed  folution  of 
oils  in  water  is  efieded  by  uniting  the  oils  or  charging 
the  water  with  thofe  falts,  which  mod  drongly  attrad 
water.  Thefe  are  the  fixed  alcalies,  and  next  to  them, 
the  volatile  falts, 

§  130.  The  former,  to  wit,  the  fixed  alcalies,  unite 
with  eflential  oils,  upon  being  mixed  dry  with  them 
and  agitated  ;  and,  with  expreflfed  oils  or  fat  of  ani¬ 
mals,  by  being  reduced  to  a  ley  and  boiled  and  dirred 
together,  till  the  water  of  the  ley  be  exhaled.  Thus, 
the  bed  foaps  are  made.  Thefe  foaps  are  not  onely 
very  foluble  themfelves  in  water,  but  they  render  that 
fluid  a  powerful  diffolvent  of  various  bodies,  which  it 
could  not  otherwife  touch.  Thus,  oils  and  fats,  and 
all  unduous  orgreafy  bodies,  refins  and  gummy- refins 
mix  with  foap,  and  by  that  means  become  foluble  in 
water.  Hence,  the  cleanfing  quality  of  foap.  The 
volatile  alcalies  likewife  unite  with  oils,  and  form  a 

kind 
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kind  of  foap  ^  but,  their  union  is  not  fo  perma¬ 
nent. 

§  13 1.  Having  thus  in  many  inftances  fhewn  the 
extent  of  the  difiblving  power  of  water,  it  is  not  im¬ 
proper  to  fhew  where  it  is  limited,  that  it  may  not  be 
looked  upon  in  the  light,  in  which  fome  vane  boafters 
have  placed  it  \  that  of  an  univerfal  menftruum  or  fol- 
vent. 

§  132.  Pure  water,  perfectly  clear  of  all  falts,  is 
not  capable  of  difiblving  any  of  the  metals,*  though 
fome  men  of  great  authority  have  affirmed,  that  the 
moft  pure  and  perfebt  were  not  proof  againft  the  power 
of  this  fimple  folvent,  but  may,  by  long  trituration, 
be  rendered  ablually  foluble  therein.  But,  the  pre- 
fumption  is,  that  if  thefe  gentlemen  made  thefe  expe¬ 
riments,  they  either  ufed  water  already  tainted  with 
fome  fait,  or  let  it  {land  fo  long  expofed  to  the  air  in 
the  time  of  trituration,  as  to  imbibe  enough  to  make 
it  a  fit  menftruum  for  metals  moft  fubtilly  divided  by 
grinding.  However,  let  not  this  induce  any  one  to 
keep  water  in  metallic  vefiels,  efpecially  of  lead  or 
copper  *,  fince  a  flight  degree  of  different  kinds  of 
acidity  may  make  it  capable  of  difiblving  enough  of 
either  to  render  it  noxious.  And  all  falts  diflblve  more 
or  lefs  of  copper. 

§  133.  Water  is  not  capable  of  difiblving  any  pure 
earth,  or  ftones,  much  lefs  glafs,  cryftal,  or  gems. 
Nor  can  it  diftblve  fulphur,  even  by  the  utmoft  heat, 
of  which  it  is  fufceptible,  without  the  interpofition  of  a 
certain  fait. 

§  134.  Such  is  the  extreme  penetrability  of  water* 
from  the  inconceivable  tenuity  of  its  parts,  that  it  en¬ 
ters  into  the  pores  of  a  great  variety  of  very  folid  bo¬ 
dies,  and  thereby  at  once  increafes  their  weight  and 
fize.  This  has  already  been  fhewn  in  many  inftances. 
Here,  I  fhall  only  add  a  well  known  experiment  to 
to  demonftrate  the  drynefs  or  moifture  of  the  atmo- 
fphere. 


*  Langeloc,  Homberg. 
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§  135.  Let  a  piece  of  whip-cord  or  cat-gut,  of  a- 
bout  a  yard  long,  be  braced  upon  a  wall  by  two  ftrong 
hooks  or  nails  drove  into  the  wall.  Then,  let  any 
weight,  it  is  able  to  bear,  be  hung  from  the  middle  of 
this  cord.  And  thus  a  barometer  is  conftruCted,  as 
juft  as  it  is  fimple  :  for,  every  change  of  the  air  to  dry 
or  moift  will  be  marked  by  the  weight,  which  will  be 
found  lower  in  dry,  and  higher  in  wet  or  moift  wea¬ 
ther.  To  prove  that  the  cord  is  fliortened  and  the 
weight  railed  by  water,  let  it  be  wet  by  rubbing  a  moift 
fponge  or  cloth  to  it,  it  will  be  found  to  contract  and 
raife  any  weight  the  apparatus  is  able  to  fuftain.  From 
the  fame  caufe,  fiddle-ftrings  are  fo  much  more  tenfe 
in  wet  weather  than  in  dry,  that  they  frequently  crack 
and  break  in  the  former.  This,  moft  certainly,  is  ef¬ 
fected  by  the  minute  particles  of  water  infinuating 
themfelves  into  the  pores  and  interftices  of  the  cord ; 
whereby  they  fhorten  the  dimenfions  of  the  cord,  in 
proportion,  as  they  interpofe  themfelves  between  its 
fibres,  as  fo  many  wedges  would  do. 

§  136.  From  this  extreme  penetrability,  it  is  no 
wonder,  we  find  fo  few  bodies,  to  which  water  does 
not  in  fome  manner  adhere.  Various  falts  dried  to  the 
utmoft,  yield  an  acid  fpirit  in  defoliation,  whofe  flu¬ 
idity  is  owing  to  water.  Thus,  fea-falt  decrepitated, 
even  fufed  and  afterwards  mixed  with  any  martial 
earth  dried  as  well  as  poflible,  bole  for  inflance,  will 
by  defoliation  in  a  violent  fire  yield  a  fpirit,  from  which 
pure  water  is  eafily  feparated.  The  fame  may  aifo  be 
fayed  of  nitre. 

§  137.  Sulphur,  a  mod:  dry  and  combuflible  body, 
is  yet  partly  com  poled  of  water :  the  proofs  are, 
1.  That  it  flames  in  burning,  and  there  is  no  flame 
without  water;  2.  That  its  fumes  yield  an  acid  fpirit, 
if  collected  and  condenfed  in  a  fit  recipient,  from 
whence  much  water,  though  it  muff  be  confeffed  part¬ 
ly  from  the  atmofphere,  may  be  extracted. 

§  138.  .An  i : finite  number  of  bodies  owe  their  fo- 
fidity  and  much  of  their  weight  to  water.  Clay,  with¬ 
out 
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out  water,  is  but  duft  ;  but,  water  being  added  gives 
it  tenacity,  and  being  moulded  and  baked  in  a  kiln, 
conftitutes  a  ware  of  a  ftoney  hardnefs.  Lime  and 
fand  unite  into  a  ftoney  body,  that  endures  for  ages,  by 
the  addition  of  water.  Gypfum,  or  the  ftone,  called 
plafter  of  Paris,  being  calcined  is  reduced  to  a  fubtil 
powder  •,  which,  upon  the  addition  of  water,  grows 
folid,  dry,  and  hard  as  a  ftone.  Add  to  this,  that 
all  our  glews,  fizes,  paftes,  ftarches,  fdV.  derive  their 
tenacity  from  water  alone. 

§  139.  The  moft  ponderous  woods,  and  the  moft 
hard  and  folid  parts  of  animals,  as  their  bones,  teeth, 
&c.  owe  the  cohefion  of  their  parts,  and  in  fome  mea- 
fure,  their  folidity  and  gravity  to  water.  This  appears 
upon  divefting  them  of  their  humidity,  by  which  they 
all,  more  or  lefs,  lofe  thefe  properties.  As  for  ex¬ 
ample  ;  the  oldeft  and  dryeft  horns,  bones,  or  teeth 
of  animals  afford  a  confiderable  quantity  of  fpirit,  as 
it  is  falfely  called,  and  oil  in  deftillation.  This  fpirit 
is  no  more,  than  a  volatile  fait,  a  creature  of  the  fire, 
diftolved  in  the  radical  humidity  of  that  animal  body, 
which  being  feparated  from  it,  leaves  nothing,  but 
water.  The  folid  part,  thus  deprived  of  its  humidi¬ 
ty,  becomes  light  and  brittle.  But,  if  immerged  in 
water,  it  imbibes  enough  to  reffore,  in  a  great  mea- 
fure,  its  former  cohefion,  folidity,  and  gravity  a  A 
proof,  thefe  qualities  arofe  from  and  chiefly  depended 
upon,- water.  But,  could  thefe  like  bodies  be  perfect¬ 
ly  freed  from  water,  there  is  reafon  to  apprehend,  that 
they  would  not  onely  be  brittle,  as  we  find  them,  but 
that  they  would  have  no  cohefion  at  all ;  that  is,  fail 
into  mere  duft  :  for,  as  the  elementary  particles  of 
water  are  not  onely  of  moft  extreme  tenuity,  but  alfo 
hard,  folid,  ponderous,  incompreflible  and  immutable, 
it  is  not  to  be  wondered,  that  they  fo  firmly  adhere  to 
fome  bodies,  as  not  to  luffer  themfeives  by  any  means 
or  force  to  be  feparated. 

§  140.  It  is  probable,  that  Water  conftitutes  apart 
of  all  fluid  bodies,  even  of  thofe,  whofe  nature  feems 

moft 
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pi  oft  repugnant  to  that  of  water.  Thus,  we ‘fee  oils* 
which  contain  the  principle  of  inflammability  in  fuch 
plenty,  as  to  be  entirely  combuftible,  and  which  ab¬ 
hor  mixture  with  water  ;  yet,  of  thefe,  the  mod  lub- 
til  and  exalted,  not  onely  thofe,  called  elTential,  but 
even  the  burning  fpirits,  contain  much  water.  This 
appears,  1.  From  their  burning,  in  which  they  all 
flame,  which  could  not  be,  without  water.  2.  From 
their  analyfis  •,  in  which  all  diftilled  oils  and  burning 
fpirits  yield  a  confiderable  quantity  of  water. 

§  1 41.  Thus,  we  fee  water  makes  a  conftituent  part 
of  an  infinite  variety  of  bodies,  Irom  which  it  appears 
in  its  nature  the  mod  remote.  It  is  confefledly  the 
vehicle  of  nutrition  and  accretion  to  all  the  fubjefts  of 
the  mineral,  vegetable  and  animal  kingdoms.  The 
harded  gems  could  not  have  been  formed  without  it  ; 
and  its  ufe  to  the  two  other  parts  of  the  creation  are 
too  obvious  to  require  farther  illudration.  But,  it  is 
not  to  be  confidered  merely  as  a  minidring  matter ; 
but,  it  is  to  be  regarded  as  an  edential  part  of  almoffc 
all  bodies,;  efpecially  thofe  of  the  vegetable  and  ani¬ 
mal  creations,  into  whole  fird  formation  it  enters,  and 
in  which  it  is  mod  demondrable.  In  this  fenfe,  wa¬ 
ter  may  be  confidered,  not  onely  as  an  univerfal  agent 
in  nature,  but  as  the  parent  from  whence  many,  if 
not  all  other,  bodies  procede.  Hence,  the  antient 
chemids  called  water  the  Univerfal  Wine,  of  which  all 
the  minerals,  vegetables  and  animals  drank  :  the  rea- 
fon  of  which  will  more  clearly  appear,  upon  taking  a 
more  fuccindl  view  of  the  effedls  of  water  upon  thefe 
bodies. 

§  142.  It  is  univerfally  agreed,  that  all  bodies,  even 
the  mod  folid  and  ponderous  minerals,  were,  fome- 
time,  in  a  fluid  form  ;  which  fluidity  mud  have  been 
derived  from  water.  Great  variety  offoflils  are  found 
in  a  liquid  form  in  the  mines.  Crydal  could  never 
keep  one  certain  determinate  figure  in  its  formation, 
nor  fhould  we  ever  find  mofs  and  other  fmall  plants  or 
filaments  of  virgin  metals  inclofed  in  it,  as  we  fre¬ 
quently 
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quently  do,  had  it  not  been  fometime  liquid.  The 
moft  accurate  of  our  mineralifts  and  metallurgifts,  of 
whom  George  Agricola  is  the  moft;  eminent,  allure 
us,  that  metals  themfelves  are  frequently  found  in  the 
mines  in  the  form  of  a  grofs,  greafy,  ponderous,  faline 
liquor,  by  the  fpagyrifls  as  well  as  naturalifts,  called 
Gur  or  Guhr.  This  form,  they  derive  from  the  ft® 
perabundant  water,  with  which  they  are  diluted  ;  as  ap¬ 
pears  from  their  then  being  mifcible  with,  and  foluble 
in,  water  ;  as  all  vitriolic  juices  and  concretes  are  found. 
Hence,  we  fee  what  a  principal  part  water  ads  in  the 
generation,  increafe,  folution,  dilution  and  other 
changes  wrought  in  foffils  in  general,  in  metalics  in 
particular.  To  me,  it  appears,  that  w^ater  gives  many 
of  them  being,  as  well  as  helps  to  bring  on  their  final 
diffolution. 

§  143.  The  part,  that  water  ads  in  the  produdion, 
nutrition  and  accretion  of  vegetables,  is  ftiil  more  evi¬ 
dent,  as  appears  from  the  curious  experiments  of  Van 
H  elmont,  Boyle,  Woodward,  and  Hales.  The 
pureft  water  in  the  natural  ftate  appears  to  be  full  of 
the  feeds  of  an  infinite  variety  of  vegetables,  and  of 
the  eggs  of  numberlefs  animals.  Not  onely  the  more 
tender  and  fucculent  plants,  as  Hyacinths,  Lilies, Mints, 
Gourds,  &c.  have  been  proved  to  derive  their  nourifh- 
pient  folely  from  water,  but  even  trees  themfelves,  of 
a  more  hard,  compad  texture. 

§  144.  The  ufe  and  neceflity  of  water  to  all  animals, 
whether  terreftrious  or  aquatic,  is  no  lefs  evident,  than 
it  is  to  vegetables.  To  thofe,  it  is  not  onely  the  ve¬ 
hicle  of  nutrition,  as  well  as  to  thefe^  but  it  likewife  in- 
finuates  itfelf  into  the  frame  of  the  moft  folid  and  pon¬ 
derous  parts  of  both,  as  before  obferved  •,  fo  that,  with* 
out  it,  nutrition  or  accretion  could  in  no  fenfe  be  per¬ 
formed. 

§  145.  Moreover,  the  vital  fundions  could  not  long 
fubfift  in  any  animal,  without  the  help  of  water.  This 
it  is,  that  furnifhes  every  animal  with  that  bland,  mild, 
fubtil  and  penetrating  fluid,  capable  of  circulating 
throughout  the  veffels  of  the  whole  frame,  yea,  to 
2  pafs 
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pafs  through  the  mod  clofe  and  minute  drainers. 
Without  water,  in  due  proportion,  to  keep  all  the 
humors  of  the  body  duly  fluid,  circulation,  and  with 
it  life  muft  ceafe.  Hence,  not  onely  the  juices  in  an 
animal  body,  of  whatfoever  confidence  they  be,  fo  a- 
bound  with  water,  that  it  is  found  to  make  the  mod 
confiderable  part  thereof,  but  the  folids  themfelves 
owe  their  cohefion  and  confiftency,  if  not  their  origines, 
to  water,  as  has  been  before  obferved. 

§  146.  Thus,  we  fee  there  is  nothing  of  fuchuni- 
verfal  ufe  in  nature,  as  well  as  art,  as  water.  It  is  the 
parent  andnurfe  of  an  infinite  number  of  bodies.  And, 
as  it  happens  to  be  conduced  and  ufed,  becomes  the 
chief  indrument  of  health  and  life,  or  of  death  and 
dedruCtion.  To  water  we  owe  all,  that  affeCts  our 
fenfes  *,  1 .  Of  feeing,  in  the  infinite  variety  of  beauti¬ 
ful  colors  produced  by  nature  or  art :  for  that  wonder¬ 
ful  machine,  the  eye,  reprefents  objeCts  to  our  fenfes  by 
the  means  of  humors,  compofed  chiefly  of  water  *,  and 
the  glalfy  or  horney  coats  of  the  eye,  mud  lofe  their 
tranfparency,  were  they  not  kept  condantly  moiden- 
ed  with  water.  2.  Of  fuelling  ;  the  Angular  odors  of 
bodies  are,  by  means  of  water,  collected,  blended,  per¬ 
fected  and  preferved  ;  nor  could  they  be  conveyed  to 
the  proper  organs  of  fenfe,  though  the  branches  of  the 
olfaCtory  nerves  lye  almod  naked,  had  not  provident 
nature  fupplied  thefe  parts  with  humidity,  at  once  to 
lubricate  the  parts,  and  to  colleCt  the  odoriferous  ex¬ 
halation.  3.  Of  tading  •,  no  body  is  fapid,  that  does 
not  contain  water,  or  that  is  not  therein  foluble  ;  and 
the  bodies,  which  are  mod  foluble  in  water,  fooned 
imprint  the  fenfe  of  tade  upon  the  proper  organs : 
whence,  nature  has  plentifully  furnifhed  the  mouth  with 
water,  in  the  faliva  or  fpittle,  partly  to  enable  animals 
to  didinguifh  things  the  more  readily  and  effectually 
by  this  fenfe  :  for,  a  dry  tongue  can  no  more  tade, 
than  a  dry  eye  fee,  or  a  dry  nofe  fmell,  didinCtly. 
Hence,  judicious  taders  dilute  hot  liquors,  when  they 
trud  to  this  fenfe  to  difcern  their  qualities. 


§  *47* 
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§  J47*  The  adive  powers  of  fubftances,  whether* 
nutritive  or  medicinal,  deleterious  or  noxious,  with  re¬ 
gard  to  the  animal  oeconomy,  would  be  lolled  without 
water.  And  the  phyfical  effeds  of  bodies  upon  one  ano¬ 
ther  are  owing  to  the  fame  caufe  :  for,  had  not  thefe 
fubjeds  been,  aS  we  find  them,  foluble  in  water,  they 
could  never  be  conveyed  to  the  deftined  fcenes  of  ac¬ 
tion  in  animal  bodies,  nor  otherwife  aft  upon  one  an¬ 
other.  Thus,  folid  food,  were  it  not  foluble  in  water, 
would  prove  noxious,  rather  than  nutritive  ;  medicines 
and  poifons  would  alike  lofe  their  effects  ;  cauftic 
falts  layed  on  the  furface  of  the  body,  or  inwardly 
taken  would  prove  inadive  and  inoffenfive,  did  they 
not  diffolve  in  the  humidity,  that  occurs  to  them. 
Salts  of  all  kinds  would  mix,  each  with  another,  with¬ 
out  any  fenfible  commotion,  were  they  not  dilfolved 
in  water.  This  it  is,  that  determines  their  motions, 
caufes  contrails,  ebullitions  and  effervefcencies  upon 
the  mixture  of  certain  falts,  either  with  others  of  op- 
pofite  natures,  with  oils  and  fpirits  or  with  folid 
bodies. 

§  148.  In  fhort,  without  water,  no  faline,  mucous" 
or  gummy  fubftance,  much  lefs  a  terrene  or  metallic' 
body,  could  be  diffolved  ;  and  conlequently,  the  in¬ 
finite  varity  of  effeds  daily  produced  by  fuch  like  fo~ 
lutions  muff  ceafe.  Bodies  void  of  aqueous  humidity 
can  neither  fuffer  fermentation  nor  putrefadion.  Thus, 
anybody,  whofe  juice  is  m  oft  fubjed  to  ferment  or 
putrify,  upon  being  dried  and  kept  fo,  may  be  pre¬ 
served  incorrupt  for  ages ;  whereas,  by  the  adding  of 
water,  or  reftoring  its  humidity,  it  becomes  fubjed  to 
either.  By  means  of  water,  many  bodies  are  feparated, 
which  otherwife  muft  remane  mixed  :  Thus,  falts  are 
walked  out  of  allies  and  other  earths  with  water,  and  by 
evaporation  may  be  reduced  to  a  dry  or  cryftalline 
form.  And  by  the  fame  means,  oils  or  refins  diffolved 
In  burning  fpirits  may  be  parted.  But,  water  is  not 
onely  an  inftrument  of  parting  certain  bodies,  but  alfo 
that  of  uniting  others  \  as  may  be  colleded  from  the 

premifes  \ 
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premifes  ;  Since  it  is  plane,  that  by  the  interposition 
of  this  fluid,  various  folutions  are  performed,  and  to 
the  fame  caufe  ftones,  brick,  and  other  earthen  ware, 
bones,  horns,  and  Shells  of  animals  owe  their  hard 
and  firm  confiftency,  with  much  of  their  gravity.  In 
fine,  water  is  a  moll  ufeful  agent  in  chemiftry  ;  for, 
without  it,  the  material  operations  of  folution,  ex¬ 
tra  dti on,  cryftallifation,  precipitation  and  humid  dif- 
tillation  can  not  be  performed  :  Add  to  this,  the 
great  importance  of  meafuring  heat  with  an  eafe  and 
exadtnefs  unknown  to  the  antients,  by  the  means  of 
water  and  a  thermometer  ;  by  which  all  the  degrees, 
between  the  freefing  point,  thirty  two,  and  two  hun¬ 
dred  and  twelve,  the  boiling  heat  of  water,  beyond 
which  it  can  not  be  raifed,  are  readily  ascertained  for 
every  purpole  of  the  curious  operator. 

§  149.  Having  given  this  general  idea  of  the  na¬ 
ture  and  properties  of  common  water  ;  it  may  not  be 
judged  improper  to  enter  into  a  more  particular  exa¬ 
mination  of  this  fluid,  whofe  juft  ufe  and  choice  is 
of  fuch  great  importance  in  the  oeconomy  of  life. 

The  trials  and  choice  of  fimple  water . 

§  150.  Having  thus  given  a  general  view  of  the 
nature  and  properties  of  water,  it  is  eafy  to  conceive 
why,  and  upon  what  principles,  it  becomes  fo  univer¬ 
sally  ufeful  and  neceffary  in  the  works  of  nature  and 

art. 

§  15 1.  But,  as  we  meet  with  analmoft  infinite  va¬ 
riety  of  water,  from  its  almoff  unbounded  diflolving  fa¬ 
culty  ;  it  is  neceffary  to  point  out  the  diverfity,  whence 
it  arifes,  how  it  is  to  be  distinguished,  and  what  kinds 
.  of  water  are  moft  fit  for  the  principal  purpofes  of  life. 

§  152.  Nature  early  teaches  us  to  diftinguifh  wa¬ 
ters  by  the  common  teft  of  our  fenfes :  1.  We  look 

j 

upon  no  water  to  be  pure  or  Ample,  that  does  not  up¬ 
on  fight  appear,  pellucid  or  clear,  and  co ;o'rlefs  ;  and 
the  more  clear  and  colorlefs  it  is,  the  bett:r  we  juftly 

G  pro- 
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pronounce  it.  Such  water  upon  {landing  lets  fall  no 
fed i men t  a .  No  water  can  be  thought  pure,  but 
fuch  as  is  perfeftly  inodorous.  3.  No  water  can  be 
pure,  that  is  not  quite  infipid  *,  though  home  innpid 
waters  are  far  from  pure  :  moft  terrene  or  petrifying 
waters  are  tafteiefs.  4.  1  he  pureft  water  makes  .  the 
meateft  noife,  when  poured  out  of  one  vefiel  into 
another  5  The  pureft  water  wets  fooneft  and  moft, 
and  feel’s  fofteft  to  the  touch.  But,  though  thefe  be 
the  fir  ft  trials  to  be  made  on  water,  as  the  fenfes  dif¬ 
fer  in  moft  men,  we  are  not  to  truft  folely  to  them  * 
they  o'nely  ferve  to  guide  us  to  the  proper  and  con- 

clufive  trials,  . 

§  153.  Various  artificers  and  ruftics  have  certain 

tefts,  by  which  they  prove  waters  fit  or  unfit  lor  their 
feveral  purpofes.  I  hey  commonly  diftinguifti  them 
into  hard  and  foft  waters.  The  hard  waters  are  fuch 
as  are  charged  with  fome  terrene  or  ftony^  or  meta- 
lie  matter ,  fuch  as  the  waters  of  fome  lprings  and 
moft  wells  or  pumps *,  the  foft  are  rain,  fnow,  fome 
lprings,  moft  rivers,  lakes  and  ponds.  The  hard  are 
unfit-  for  the  watering  of  plants  *,  whereas  the  light 
and  foft  fertilife  the  earth,  promote  vegetation  and 
non ri ill  all  vegetables.  Wherefore,  prudent  garden¬ 
ers,  in  defedt  of  rain  or  foft  river  water,  expofe  their 
hard  waters  iome  time  to  the  air  and  fun,  in  oiderto 
foften  them,  by  promoting  a  reparation  of  thofe  ter¬ 
rene  or  other  matters,  which  rendeied  them  hard. 
Thefe  hard  waters  are  unfit  tor  walking  or  bleaching? 
brewing,  baking,  or  boiling  of  food,  whether  ani¬ 
mal  or  vegetable  ,  being  already  io  charged  and 
clogged  with  terrene  and  otner  foregne  matters,  that 
they  can  not  penetrate,  and  reiolve  the  connection  of, 
other  bodies,  till  they  be  firft  freed  from  the  extraneous 
impurity.  Wherefore,  walkers,  bleachers,  brewers, 
bakers/ cooks,  &c.  choofe  the  fofteft  waters  for  their 
purpofes.  The  firft  commonly  know  how  to  foften 
hard,  when  they  can  not  get  foft  water  :  For  this 

purpofe*  they  infufe  the  allies  of  burned  vegetables  in 
1  1  their 
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their  water,  whofe  alcaline  fait  dilfolves  therein  ;  by 
which,  the  acid  in  the  water  is  faturated,  which  caufes  a 
fpeedy  reparation  and  precipitation  of  the  terrene  parts,, 
which  being,  by  the  acid,  fufpended  in  the  water, 
obftrudted  its  union  with  foap  and  rendered  it,  as  it  is 
called,  hard. 

§  154.  Hard  waters  are  the  bed  for  builders  and 
plaflerers ;  as  they  coincide  with  the  intention  of  giv¬ 
ing  firmnefs  and  liability  to  the  mortar,  by  adding 
more  of  a  fimilar  fubftance  extremely  fine.  For  want 
of  a  due  regard  to  this,  we  fee  many  walls  but  ill  ce¬ 
mented,  and  plafter  crumbling  and  mouldering,  which 
made  with  hard  water,  would  be  as  firm  and  durable 
as  hone.  We  have  not  a  more  common  complaint, 
than  the  dampnefs  of  the  walls  of  our  houfes,  thofe 
built  in  great  cities  more  efpecially,  where  they  are  fo 
negligent  or  ignorant  of  this  caution,  that  we  fre¬ 
quently  fee  them  take  the  waters  of  fewers  and  the 
common  cannals  in  the  ftreets,  charged  with  ordure 
and  other  materials  fit  for  generating  nitre,  and  build 
walls  with  them,  which  never  do,  nor  can  thoroughly 
dry.  This  I  take  to  be  one  of  the  caufes  of  fires  be¬ 
ing  fo  eafily  communicated  from  one  houfe  to  ano¬ 
ther  in  our  capital. 

§  155.  For  all  the  other  purpofes  of  life,  whether 
for  dilution  or  nutrition,  for  the  boiling  our  foods  of 
all  kinds,  efpecially  for  the  refolving  of  horns  or 
bones  of  animals  *  for  brewing  or  infufing  of  any  ve¬ 
getables  •,  for  baking  the  lighted  fermented  bread  •,  for 
walking  of  all  things  ;  for  bleaching  of  linen,  the 
fofteft  water  is  always  the  bell. 

§  1 56.  But,  no  artificer  requires  fo  great  accuracy 
in  the  choice  of  water,  as  the  chemift.  He  ufes  it 
for  elixiviation,  folution,  precipitation,  lotion  or  ab¬ 
lution,  cryftallifation,  diftillation  and  numberlefs  other 
operations.  In  which,  if  the  water  be  not  pure,  that 
is,  if  it  contains  any  thing  foregne  to  his  purpofe,  he  is 
liable  to  endlefs  errors  and  remedilefs  deceptions. 

§  157.  The  waters  in  the  natural  Hate  found 
moil  pure  are  in  the  order  in  which  we  have  fct 
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them  down  in  the  beginning  of  this  work  •,  to  wit,, 
i.  The  meteoric  or  atmofpheric,  as  dew,  rain  or 
fnow,  gathered  with  the  given  ne cellar y  cautions. 
This  is  to  be  looked  upon  as  a  kind  of  natural  diftii- 
lation,  whofe  purity,  like  that  of  arteficial  diftillati- 
on,  depends  upon  the  medium,  through  which  it 
paffes,  and  the  veffels,  in  wh  ich  it  is  received.  2.  The 
terreftrial*,  as  the  waters  of  fprings,  rivers,  &e.  which 
being  but  colledfions  of  the  fir  ft,  differ  from  them 
according  to  the  various  bodies,  on  which  they  have 
layen,  or  the  ftrainers,  through  which  they  have  paf- 
fed. 

§  158.  From  what  has  already  been  offered,  re¬ 
lating  to  the  nature  and  properties  of  water,  the  ab- 
furdity  of  imagining  any,  that  falls  under  our  cogni- 
fance,  being  perfectly  pure  and  homogene  muft  moft 
evidently  appear  :  For,  in  the  firft  place,  it  is  hardly 
to  be  divefted  of  air,  without  lofmg  its  fluidity,  or 
charging  it  with  fome  other  foregne  matter  ;  and  if  it 
imbibes  air,  it  muft  take  in  all,  that  fuch  air  is  charged 
with  ;  which  may  be  all  the  bodies  of  the  terreftrial 
creation,  in  different  forms  and  proportions.  How¬ 
ever,  as  bodies  muft  be  divided  to  an  inconceivable 
tenuity,  to  enable  them  to  be  fufpended  in  that  moft 
light  fluid,  air  *,  fuch  waters  as  contain  moft  air,  of 
all  others  are  found  the  lighted:  and  pureft  :  For,  luch 
waters,  as  have  their  interilices  filled  with  grols, 
heavy,  faline  or  other  terrene  bodies,  contain  but  little 
air,  and  are  therefore  the  moft  ponderous.  Thus,  we 
find  the  alcaline  ley  of  tartar,  abfurdlv  called  oil,  and 
the  acid  of  vitroil,  as  improperly  called  fo  ;  both 
being;  none  other  than  water  faturated  with  different 
falts  •  thefe  contain  little  or  none  air 5  as  do  waters 
charged  with  other  falts  or  earths,  as  the  waters  of 
felt  fprings  or  the  fea,  and  petrifying  waters,  in  pro¬ 
portion. 

§  159.  Hence,  the  lighted  waters  moft  readily 
conceive  igneous  motion,  as  well  as  moft  fuddeniy 
lofe  it.  That  is,  are  mod  quickly  heated  and  the 
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fooneft  cool  and  freefe.  It  is  hard  to  bring  ley  of 
tartar  to  boil,  ftill  harder  to  bring  the  heavy  acid 
of  vitriol  to  boil,  and  in  proportion,  iuch  waters,  as 
are  charged  with  other  grofs  matters,  whether  falts  or 
earths.  Thefe  alfo,  when  once  heated,  mod:  (lowly 
cool,  and  hardly  freeie.  The  truth  of  the  lad:  obfer- 
vation  is  known  to  Millers  and  Fullers  in  Germany  ; 
who  are  fond  of  having  their  machines  upon  a  fpring 
or  other  dream  of  fuch  waters,  as  are  never  known, 
to  freefe,  though  they  know  not  the  caufe.  Thefe, 
I  have  obferved  to  be  of  the  petrifying  kind.  Of 
which,  the  moil  remarkable,  that  I  havefeen,  are,  a 
pretty  large  rivulet  near  Aken  or  Aix  la  Chapelle,  on 
which  there  are  fome  confiderable  Fulling-mills,  and 
a  large  fpring  nearMalmendy,  whofe  waters  are  turned 
to  the  wheel  of  a  mill,  for  grinding  bark  lor  the  tan¬ 
ners,  in  hard  weather,  to  prevent  freefmg. 

§  160.  As  the  left  terreftrial  water  is  the  lighted 
and  the  mod:  readily  fet  in  motion,  fo  it  mnft  necef- 
larily  be  the  mod:  volatile.  Hence,  expofed  to  the 
open  air,  it  is  mod:  apt  to  evaporate,  and  in  diftilla- 
tion  rifes  the  fooneft. 

§  161.  The  ligheft  water  is  proved  not  onely  by 
thefe  marks,  but  by  ftatical  experiments  ;  for,  fome 
waters  appear  lighter  or  heavier  than  others  upon  the 
balance.  But,  to  make  thefe  trials  with  due  accuracy, 
it  is  neceO'ary  to  examine  the  waters  to  be  compared 
in  the  fame  degree  of  temperature,  either  hot  or  cold. 
For,  as  water  is  capable  of  extreme  rarefaction  by 
heat,  and  confiderable  condenfation  by  cold,  nothing 
can  with  certainty  be  determined  by  hydioftatacal  ex¬ 
periments,  without  afcertaining  by  the  theimometer 
precifely  the  degrees  of  heat  or  cold  of  the  water,  at 
the  time  of  making  fuch  experiments. 

§  162.  As  water  then  is  capable  of  receiving  into 
it’s  pores  or  the  interfaces  of  it’s  parts,  not  onely 
much  air,  but  alfo  great  variety  of  falts  and  other  ter¬ 
rene  bodies,  without  fenfibly  increafing  it  s  volume  ; 

fo  the  water,  that  contains  mod:  air  is  always  found 
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the  lighteft  ;  as  that  which  is  moft  charged  with  ter^ 
reftreity  muft  be  found  to  contain  left  air  and  to  ap¬ 
pear  ftatically  the  moft  ponderous. 

§  163.  Thefe  trials  maybe  made  various  ways. 
If  for  example,  two  or  more  glaffes  of  equal  dimen- 
fions  be  filled  with  different  fimple  waters,  fuch  as 
rain,  fpring,  well,  river  or  other  waters,  all  of  the 
fame  degree  of  heat  or  cold,  and  placed  under  the 
large  receiver  of  an  air-pump  ;  the  lighteft  water  will 
ftiew,  and  part  with  its  air,  iboner  and  in  greater 
quantity*  than  the  heavier.  And  the  water,  which  is 
thus  found  to  contain  moft  air,  may  be  pronounced 
the  lighteft  and  beft. 

§  164.  This  experiment  may  likewife  be  made  by 
the  common  Hydrometer,  ’  which  is  a  machine,  that 
confifts  of  a  round  hollow  bulb,  to  one  fide  of  which, 
there  is  placed  a  round,  fquare  or  fiat  index,  of  three 
or  four  inches  long,  graduated,  and  opposite  to  it,  a 
weight,  to  balance  the  index,  is  fixed.  This  may  be 
made  of  metal,  ivory  or  glafs,  the  later  of  which,  I 
think  the  beft,  as  it  wets  more  freely,  and  confe- 
quently  gives  lefs  refiftance  in  paffing  through  the  water, 
than  any  pohfhed  metal,  bone  or  wood  ^  and  the  weight, 
or  balance  of  quickfilver.  When  this  machine  is 
thrown  into  any  liquor,  the  heavier  part  of  it  moft 
inclines  to  preponderate.  This  being  the  balance,  the 
index  is  kept  upright,  and  the  bulb  finks  deeper,  or 
fifes  higher,  in  proportion  to  the  levity  or  gravity  of 
the  liquor.  And  the  degree  may  be  noted  on  the  in¬ 
dex.  The  water  or  other  liquor,  in  which  this  finks 
the  loweft,  is  the  lighteft,  and  fb  on  the  contrary. 
But,  to  compare  any  two  liquors  together,  care  is  to 
be  taken,  that  they  be  cold  or  hot  in  the  fame  de¬ 
gree  *,  otherwife,  the  trials  will  be  liable  to  great  in- 
/  certainty  for  the  reafons  before  made  obvious.  That 
water,  in  which  this  machine  finks  loweft  in  the 
greateft  cold  above  freefing,  is  the  lighteft  and  beft. 

§  165.  Waters  may  alfo  be  compared  with  fuffi- 
rient  exadlnefs  by  a  common,  juft  pair  of  feales  : 
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Thus ;  Let  a  ftrong  glafs  phial  be  made,  to  contain 
about  two  ounces,  with  a  Imail  moutn,  to  w  ne  t  a 
ftopple  is  exactly  adapted  by  grinding.  Let  this  phial 
be  filled  by  immerfion  in  any  water  to  be  tried  ;  men 
preffing  in  the  ftopple,  as  far  as  it  can  go,  without 
violence,  let  it  be  quickly  dried  on  the  outfule,  and 
exadtly  weighed.  This  will  fenfibly  fliew  the  di  Ter¬ 
ence  between  any  two  or  more  waters,  of  tne  lame 
temperature,  compared.  That,  which  is  found  to 
weigh  the  left,  is  the  beft,  becaufe  the  lighted,  con- 

fequently,  the  mod  pure,  water. 

§  166.  The  meteoric  waters  may  alfo  be  compared 

to  the  terreftrial  in  any  particular  place  or  feafon  by 

the  following  experiment ;  r. 

&  167.  Let  any  quantity  of  pure  dry  alcaline  ialt, 

one  pound  for  inftance,  be  taken  and  equally  divided 
into  two  parts.  Let  the  one  be  diffolved,  by  expofing 
it  to  the  open  air,  and  abforbing  the  humidity  t  ere 
of,  where  it  may  be  left  fubjeft  to  receive  duft  or 
other  foulnefs.  Let  the  increafe  be  marked  by  mea- 
fure  and  weight.  Let  it  then  be  evaporated  to  a  e  ry 
r.efs,  and  let  the  procefs  of  thus  diffolving  and  eva¬ 
porating  be  repeted  feveral  times.  Then,  let  the  ialt, 
‘well  dried,  as  at  firft,  be  exactly  weighed,  and  me  in¬ 
creafe,  if  any,  be  marked. 

s  168.  Let  the  other  portion  of  fait  be  diffolved 
in  a  fufficient  quantity  of  any  water  to  be  compared 
to  the  meteoric,  noting  the  quantity  with  exactne  s, 
that  the  proportion  of  this  water  to  that  ab.oroed  nom 
the  atmofphere,  be  with  due  accuracy  afeertained.  Let 
this  foiution  like  the  former  be  carefully  evaporated 
to  a  drynefs,  aud  the  procefi.  of  foiution  and  evapora¬ 
tion  be  repeted  in  this,  as  in  that,  and  at  laft,  the  ialt 
dried,  as  at  the  firft.  Then,  let  it  be  weighed  and  its  in¬ 
creafe  accurately  noted.  Whatever  either  has  increaled 
in  weight,  it  muft  have  gained  it  from  the  water,  in 
whichDit  was  diffolved  ;  if  the  experiments  were  per¬ 
formed  with  care  and  cleanlinefs.  And  upon  compa- 
rifon  the  different  purity  or  impurity  of  the  folvent, 
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with  its  proportions,  will  be  exa&ly  known.  The  por¬ 
tion  of  fait,  which  received  the  greateft  increafe,  or 
otherwile  fullered  the  greateft  change,  denominates 
the  mod  impure  water. 

§  169.  By  this  means  alfo  any  two  terreftrial  wa¬ 
ters  may  be  compared. 

§  170.  This  may  be  a  more  certain  method  of  de¬ 
termining  the  quantity  of  folid  contents  diffolved  in 
any  water,  than  Ample  evaporation  by  itfelf.  For, 
many  particles  of  terrene  matter  may  be  fufpended, 
fo  united  with  the  water,  as  to  fly  off  with  it  in  va¬ 
por  ;  whofe  connection  with  that  fluid  may  be  fo 
broken,  by  the  interpofition  of  this  fait,  that  they 
may  be  more  eafily  feparated  ;  fo  that  the  water  may 
be  purely  exhaled  and  leave  its  earthy  companion, 
as  well  as  fome  portion  of  its  acid,  mixed  with  the 
alcaline  fait, 

§  1 71.  The  chemic  art  has,  as  yet,  found  out  no 
means,  by  which  terrene  bodies  may  be  diffolved  and 
fufpended  in  water,  but  by  the  interpofition  of  falts, 
and  thefe  chiefly  acid.  It  is  true,  Becher  tells 
us  of  a  volatile  mineral  fpirit,  that  bears  no  mark 
of  acidity,  but  is  purely  infipid  ;  which  neverthelefs, 
is  found  capable  of  diffolving,  not  onely  earths,  but 
metals.  This  our  learned  author  difeovered  in  blew 
clay.  And,  from  thence,  fays,  he  was  able  to  extraft 
it  by  diilillation  :  For,  he  informs  us,  that  it  tran¬ 
scends  the  helm  with  the  flighted  heat,  and  in  an  ad¬ 
vanced  degree,  may  be  diftinguifhed  from  the  water 
contained  in  the  clay,  by  its  diddling  in  little  driae  or 
venes,  like  vinous  fpirits,  along  the  infide  of  glafs 
diddling  veffels. 

§  172.  If  the  exidence  of  this  fpirit  were  once  fair¬ 
ly  proved,  we  might  eafily  account  for  the  almod  in¬ 
finite  impregnations  of  water  with  metallic  and  other 
earthy  bodies,  which  daily  occur  to  us.  We  might 
aifo  conceivp,  whence  the  extraordinary  medicinal  vir¬ 
tues  Scribed  to  certain  newly  difeovered  fprings  of 
infipid  water,  which  in  time  are  found  quite  effete  and 
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ufelefs,  might  arife.  But,  why  this  fpirit,  whole 
exigence  and  power,  I  do  not  pretend  to  queftion, 
fhould  be  diverted  of  the  acid  character  entirely,  is 
the  doubt,  in  which  I  hefitate.  That  it  is  extremely 
volatile,  I  agree  •,  for,  we  often  fee  it  fly  off  in  the 
boiling  and  leave  the  water  milky,  with  the  precipi¬ 
tating  earth,  which  it  had  before  fufpended.  Yea,  fly 
off  upon  Handing  in  the  open  air,  fo  as  to  let  go  the 
earth  and  leave  the  water,  which  it  had  before  ren¬ 
dered  terrene  and  hard,  fimple  and  foft.  And,  that  it 
can  not  be  well  collected  without  fuch  a  quantity  of 
fim’ple  water  to  dilute  it,  as  mu  ft  render  it  infipid,  I 
can,  without  much  difficulty,  conceive.  But,  that  it 
is  no  more,  than  the  univerfal  acid,  more  pure  and 
exalted,  than  we  commonly  extraCt  it  from  other  mi¬ 
nerals  or  metallics,  I  am  induced  to  believe,  from  the 
following,  among  other,  conftderations ; 

§  173.  The  moft  infipid  terreftrial  waters  to  be  met 
with,  that  contain  any  terrene  or  metallic  matters, 
part  with  them  upon  the  addition  of  fixed  alcaline 
falts  •,  which,  by  the  rules  of  chemiftry  and  natural 
philofophy,  is  thus  explaned  *,  The  terrene  or  metal¬ 
lic  body  in  the  water,  was  diffolved  and  fufpended 
therein,  by  the  interposition  of  a  body,  that  had  a 
Strong  attraction  with  thefe  fubftances  *,  thofe,  that 
have  the  ftrongeft  attraction,  we  know  of,  with  fuch 
fubftances,  are  the  feveral  kinds  of  acids  ;  all  thefe, 
in  different  proportions,  modifications  and  manners, 
diffiolve  all  metals,  metallics  and  other  terrene  mat¬ 
ters.  When  then,  an  alcaline  fait  is  thrown  into  fuch 
a  folution,  or  a  water,  with  any  fuch  matter  thus  im¬ 
pregnated,  the  effieCt  is  a  breach  ol  the  former  com¬ 
bination  and  the  production  of  a  new  one ;  which  is 
accounted  for  in  this  manner,  by  our  modern  fyftems 
of  Chemiftry  and  Philofophy: - The  mutual  attrac¬ 

tion,  which  is  judged  to  arife  from  the  fimilarity  or 
affinity  of  bodies,  betwixt  the  acid  and  the  earthy  bodies 
caufed  a  diffiolution  and  union  of  them.  This  union 
is  broken  upon  the  adding  a  third  body,  which  has  a 
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ftronger  attraction  to  one  or  other  of  the  diffolved 
bodies,  than  they  had  to  each  other.  This  is  the  al- 
caline  fait,  which  has  the  mod:  powerful  attraction  to 
all  acids.  As  foon  then,  as  it  is  thrown  into  any  wa¬ 
ter,  I  have  yet  feen  or  heard  of,  which  is  impregnated 
with  any  terrene  matter,  fo  foon,  the  mixture  grows 
turbid  and  lets  fall  a  fubtil  powder,  by  the  chemifis 
called,  a  precipitate,  or  magiftery.  The  evident  caufe 
of  which  is  the  more  powerful  attraction  between  the 
alcali  and  acid,  than  between  the  terrene  body  and 
the  acid  ;  whence,  a  new  combination  arifes,  a  neuter 
fait,  from  the  union  of  the  acid  and  alcali,  a  mixture 
no  longer  capable  of  diffolving  or  fufpending  metals, 
metalics  or  mere  terrene  bodies ;  whence,  all  fuch, 
from  their  fpecific  gravity,  preponderate  and  precipi¬ 
tate. 

§  174.  Upon  this  principle  it  is,  that  we  difcover 
a  great  variety  of  bodies  in  waters  merely  by  the  ad¬ 
dition  of  other  bodies  and  at  laft,  determine  the  na¬ 
ture  of  the  acid,  in  which  the  firft  and  all  the  fuc- 
ceding  bodies  were  diffolved. 

§  175.  The  order  of  this  attractive  power,  as  it  is 
demonftrated  in  Chemiftry,  is  as  follows  •, 

§  176.  1.  All  metallic  bodies  diffolved  in  acids, 
the  mineral  acids  efpecially,  are  precipitated,  firft,  by 
all  the  abforbent  earths  ;  fuch  as  lime,  chalk,  crabs 
eyes,  &c.  When  the  folution  is  faturated  with  thefe 
earths,  it  then  bears  no  relation  to  the  metallic  fub- 
ftances  ;  they  are  precipitated,  and  the  liquor  is  charg¬ 
ed  onely  with  thefe  earths.  Then,  fecondly,  thefe 
earths  are  all  precipitated  by  volatile  alcalies  *,  fuch  as 
fait  or  fpirit  of  blood,  urine,  hart’s  horn,  or  any  ani¬ 
mal  body.  And  then  the  refult  is  a  terrene  magiftery 
at  bottom,  and  the  liquor  is  charged  no  more  with 
earth,  but  with  a  kind  of  fait  ammoniac  *,  that  is,  a 
volatile  alcali  faturated  with  a  mineral  acid  •,  if  it  be 
the  acid  of  fea  fait,  it  will  be  true  fait  ammoniac ;  if 
the  acid  of  nitre,  a  fait  partaking  of  the  nature  of  fait 
ammoniac  and  common  nitre ;  if  the  acid  of  vitriol, 

or 
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or  the  univerfal  acid,  the  fal  ammoniacum  fecretum 
of  Glauber.  Thirdly,  The  connection  of  any  of  thefe 
is  broken,  by  adding  what  has  dill  a  ftronger  attrac¬ 
tion  with  any  of  thele  acids,  than  the  volatile  alcali 
had.  This  is  found  to  be  a  fixed  alcali ;  upon  the  mix¬ 
ture  of  which  with  the  former  folution,  an  union  a- 
rifes  between  it  and  the  acid  ;  whereby,  the  volatile 
alcali  being  fet  at  liberty,  by  its  volatility,  makes  its 
efcape  in  the  open  air.  The  refult  of  which  is  ano¬ 
ther  kind  of  neuter  fait,  differing  according  to  the 
nature  of  the  acid,  as  the  ammoniacal  fairs  were  found 
in  the  laft  preceding  obfervation.  Thus,  for  example, 
an  union  of  a  fixed  alcali  with  the  marine  acid,  pro* 
duces  a  fait,  like  fea  fait;  with  acid  of  nitre,  fait  pe- 
tre,  or  common  nitre  is  regenerated  ;  with  the  vitrio¬ 
lic  acid,  arcanum  duplicatum  or  tartar  vitriolate  is 
produced.  The  moft  powerful  attraction  then  in  thefe 
fubftances  lyes  between  the  acid  and  the  fixed  alcali, 
the  fecond  between  the  acid  and  the  volatile  alcali, 
and  fo  of  the  reft. 

§  177.  2.  But,  to  be  more  particular ;  We  have 

already  fayed,  that  the  metals,  as  well  as  earths,  are 
foluble  in  the  mineral  acids,  which  is  fuppofed  to  be 
caufed  by  attraction  ;  of  which  there  are  different  de¬ 
grees  between  the  different  metals  and  acids,  as  de¬ 
termined  by  chemical  experiments ;  the  knowledge  of 
which  tends  greatly  to  facilitate  our  examinations  of 
water  and  to  give  us  clear  conceptions  of  the  com- 
pofitions,  as  well  as  decompofitions,  that  are  daily 
produced  by  nature  and  art  in  this  way.  As  for  Ex¬ 
ample  ; 

§  178.  3.  The  more  noble  metals,  as  gold  and 

ftlver  are  lefs  attracted  by  the  feveral  acids  capable 
of  diffolving  them,  than  the  bafer  metals  ;  thefe  are 
lefs  attracted  than  the  abforbent  earths  ;  thefe  earths, 
lefs  than  the  volatile  alcalies,  and  the  volatile  ftill  lefs 
than  the  fixed  ;  fo  that  thefe  precipitate  each  other  in 
the  following  order  ;  —  filver  difiolves  in  the  acid  of 
nitre,  commonly  called  the  fpirit  oi  nitre,  vulgarly 

aqua 
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aqua  fortis ;  fo  do  mercury  or  quickfilver,  lead,  cop¬ 
per,  iron,  zinc  :  abforbent  earths,  and  volatile  and 
fixed  aJcalies.  If  then  to  the  folution  of  filver,  di¬ 
luted  with  diftilled  water,  you  add  quickfilver,  the  fi¬ 
ver  will  be  precipitated  and  the  quickfilver  diffolved. 
If  more  quickfilver  be  added,  than  the  folvent  is  capa¬ 
ble  of  diffolving,  then  a  flirub-lilce  concretion  of  cry- 
ftals,  called  Arbor  Dianae,  or  Phiiofophorum,  Dia¬ 
na’s  or  the  Philofopher’s  tree,  is  produced.  If  to  the 
folution  of  quickfilver,  you  add  plated  or  granulated 
lead,  the  quickfilver  will  be  precipitated  and  the  lead 
diffolved  ;  If  to  this  folution  of  lead,  thin  plates,  wire 
or  filings  of  copper  be  added,  the  lead  will  fall  to  the 
bottom  in  form  of  a  white  powder,  and  the  copper 
will  diffolve  and  give  a  fky  blew  tindfcure  to  the  folu¬ 
tion  ;  if  to  this  folution,  clean,  fine  wire  or  filings  of 
iron  be  im merged,  the  acid  will  attack  the  iron,  and 
quit  and  let  fall  the  copper  in  its  proper  form  ;  If  to 
this  folution  of  iron,  granulated  or  filed  zinc  or  fpelter 
be  added,  this  will  be  diffolved,  and  that  precipitated  ; 
If  to  this  folution,  an  abforbent  earth  be  added,  the 
folvent  will  quit  the  metalic  and  diffolve  the  terrene 
body  ;  this  terrene  folution,  will  be  precipitated,  upon 
the  addition  of  a  volatile  alcali  ;  this  volatile  alcali 
wall  be  fet  at  liberty,  and  fly  off  in  its  original  fhape 
and  form,  upon  the  addition  of  a  fixed  alcali,  and  the 
acid  of  nitre  thus  recovering  its  alcaline  bafe  is  again 
by  evaporation  reftored  to  its  priftine  form  and  qua¬ 
lity  ;  common  nitre  or  falt-petre.  The  attraction 
then  Hands  in  an  inverted  order  to  that  which  we  have 
fet  down  for  thefe  precipitations  or  decompofitions. 
Thus,  the  ftrongeft  attraction  is  between  the  mineral 
acid  and  the  fixed  alcali  •,  the  next,  between  the  acid 
and  the  volatile  alcali ;  the  third,  between  the  acid  and 
the  abforbent  earth;  the  fourth,  between  the  acid  and 
the  zinc  ;  the  fiveth,  to  the  iron  ;  and  fo  to  the  reft. 

§  179.  The  like  order  holds  good  in  the  attraction 
between  the  vitriolic  acid  and  thefe  bodies ;  and  as 
this  is  the  moll  common  acid,  and  that,  in  which  we 

,  find 
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find  moft  metals  and  metallic  fubftances  diffolved  in 
the  bowels  ol  the  earth,  as  well  as  {tones  and  earths 
themfelves,  I  fhall  fet  it  down  and  fhew  the  refult 
of  the  various  impregnations  and  decompositions  with 
it  produced. 

§  180.  To  this  acid,  we  owe  a  great  variety  of 
compofitions  and  combinations  of  bodies  in  nature,  as 
well  as  by  art.  The  fubftance,  with  which  it  has  the 
ftro'ngeft  affinity  known,  is  the  inflammable  principle 
of  bodies,  that,  to  which  vegetable  and  animal  bodies 
owe  their  oily  or  combuftible  quality,  and  to  which 
metals  are  indebted  for  their  luftre,  dudhlity,  mallea¬ 
bility,  & 1c.  For,  without  it,  they  are  all  but  calces,  as 
the  chemifts  call  them,  incoherent  earths  ;  as  by  re- 
ftoring  it,  they  regain  their  fu Ability,  fplendor,  duc¬ 
tility,  malleability,  When  thefe  two  principles, 

the  univerfal  acid  and  the  Phlogifton,  in  an  highly  fub- 
tilifed  ftate,  are  brought  into  contadf,  they  moil  pow¬ 
erfully,  attradt  each  other  and  form  that  concrete, 
called  fulphur  or  brimftone.  Here,  is  its  ftrongeft 
and  fir  ft  attraction. 

§  1 8 1 .  The  fecond,  is  with  fixed  alcalies ;  with 
the  mineral  fixed  alcali,  the  bafis  of  fea  fait,  it  forms 
that  concrete,  called  Glauber’s  fait,  from  the  inven¬ 
ter’s  name  *  ;  with  the  vegetable  fixed  alcalies,  this 
acid  forms  tartar  vitriolate,  arcanum  duplicatum,  or 
fal  polychreft  •,  for,  they  are  all  one,  when  rightly  pre¬ 
pared  and  perfectly  purified. 

§  182.  The  third,  is  with  volatile  alcalies*,  with 
which  it  forms  a  kind  of  fal  ammoniac,  firft  deferibed 
by  Glauber  and  taking  his  name. 

§  183.  The  fourth  is  with  earths,  feme  kinds  of 
which  it  holds  intimately  diffolved  in  the  form  of  a 

*  This  fait  is  common  in  many  waters ;  there  is  no  purging  wa¬ 
ter  without  ft,  in  one  ft  vm  or  other  :  It  paftes  with  many,  if  not 
with  moft,  of  our  writers,  for  nitre,  from  the  refemblance  of  form. 
Even  the  great  Dr.  Lister  took  it  for  nitre;  but,  well  obferving 
the  difference,  gave  it  a  diftinguifhing  epithet,  though  of  no  fignifi- 
caticn  ;  he  called  it,  Nitrum  calearium.  ki  which  he  is  followed  by 
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fait,  as  alum  *,  whiled:  with  thofe,  called  abforbenfc 
elpecially,  when  diluted  in  a  fufiicient  quantity  of  wa¬ 
ter,  it  forms  another  concrete,  which,  while  diluted,  it 
fufpends  ;  otherwife,  it  lets  fall  that  fubftance,  which 
is  called  Selenites,  Aphrofelenus,  and  by  fome,  Sal 
Selenites,  from  its  refemblance  to  a  fait  in  every  thing, 
but  folubility,  after  it  is  once  formed.  To  this  com¬ 
bination,  it  is  more  than  probable,  Gypfum  or  Plafter 
of  Paris,  Talc,  Mufcovy  glafs,  Spar,  &c.  owe  their 
origine.  Many  waters  are  charged  with  felenite  *  as 
thofe  of  Pyrmont,  Spa,  & c.  and  others,  with  different 
other  floney  or  earthy  matters,  as  all  the  petrifying  and 
other  hard  waters.  To  this  quality,  the  obflrucling 
and  fouling  of  the  glands,  particularly  that,  called 
the  I  hyroide,  which  brings  on  the  fwelling  under  the 
chops,  called  Bronchocele,  fo  common  at  the  feet  of 
the  Alpes  and  other  mountaries  in  Switzerland  •,  where 
the  waters  of  the  aqueduct  of  Arcueille  are  much 
drank,  in  Paris  ;  among  thofe,  who  drink  much  of 
the  wells  in  Rheims,  or  of  the  Pouhon,  at  Spa  •,  as 
all  the  common  people  do,  to  whom  it  ferves  for  or¬ 
dinary  beverage. 

§  184.  1  he  fiveth  degree  of  attractive  power  of 

the  univerfal  acid  is  with  iron.  Hence,  the  aptnefs 
of  this  .metal  to  corrode  or  ruft  in  the  open  air,  by 
attradting  this  acid.  Hence,  the  flatey  concretions 
found  about  mines,  thofe  of  coal  particularly,  which 
expofed  to  the  air,  moulder  into  du ft,  which  taftes, 
auftere,  fubacid  or  vitriolic,  containing  iron  ;  which, 
with  this  acid,  forms  vitriol  of  iron,  green  copperofe. 
From  an  union  of  this  acid  with  iron  and  the  inflam¬ 
mable  principle,  phlogifton,  that  concrete  called,  by 
the  greeks  srugmj?.  Pyrites,  that  is,  the  Fire-ftone; 
either  becaufe  it  ftrikes  fire  bypercuffion,  like  a  flint ;  or 
becaufe,  expofed  to  the  air  in  heaps,  it  conceives  fire 
and  burns.  This  confifts  of  fulphur  and  iron,  with 
abundance  of  the  acid,  as  appears  by  chemical  ana¬ 
lysis.  The  concentrated  acid  of  vitriol  attracts  the 
humidity  of  the  air  -9  by  which,  fuch  an  agitation, 

fuch 
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fuch  an  attrition  of  the  parts  is  excited,  as  produces  heat, 
and  in  this  concrete,  kindles  the  inflammable  principle 
into  adual  fire.  Hence,  the  Pyrite  becomes  the 
chief,  if  not  the  foie,  caufe  of  fubterranean  heat  and 
fire  *,  by  its  means,  fome  waters  are  heated,  others 
impregnated  onely,  and  others  impregnated  and  heat¬ 
ed  •,  As  fhall  be  fpoken  to  more  at  large,  in  treating 
of  the  mineral  waters. 

§  185.  The  fixtn  degree  of  attraction  is  with  cop-^ 
per.  This  metal  is  foluble  by  all  the  falts.  It  is  fo,  by 
this  acid,  and  with  it  forms  the  natural  Aerugo,  orver- 
cligrife,  found  in  the  mines,  as  alfo  blew  vitriol  and  other 
fimilar  concretes.  Many  waters  are  ftrongly  charged 
with  copper  by  means  of  this  acid  ;  As  in  divers  mines 
in  Hungary,  Germany,  and  in  one  in  Ireland,  from 
whence  the  copper  is  feparated  by  means  of  iron. 

§  186.  Its  lafl  and  remotefi:  degrees  of  attradion 
are  with  the  noble  metals  ;  but,  as  it  does  not  diflolve 
them,  without  fome  particular  management  of  art, 
which  is  not  found  in  nature,  it  is  foregne  to  our  pur- 
pofe  to  do  more  than  glance  at  them  in  this  place. 

§  187.  Here,  we  have  (hewn  what  bodies  aremofl 
likely  to  be  difiolved  in  water,  by  means  of  this  acid, 
and  how.  Now,  to  fhew  partly  how  they  may  be 
difcovered,  or  feparated,  and  partly  to  prove  and  il- 
luftrate  our  rule,  let  us  invert  the  order,  and  fee  the 
refult. 

§  188.  Let  us  begin  with  one  of  the  pure  or  per- 
fed  metals.  If  filver  be  difiolved  in  the  acid  of  ni¬ 
tre,  it  may  be  precipitated,  with  the  acid  of  fait, 
in  the  form  of  a  magiflery,  which  when  fufed  and 
cooled,  becomes  an  horney  fubftance,  called  Luna 
cornua.  It  may,  in  like  manner  and  form,  be  precipi¬ 
tated,  by  the  vitriolic  acid.  If  to  the  magiftery,  thus 
precipitated,  a  fufficient  quantity  of  this  acid  be  add¬ 
ed,  it  will  be  rediflfolved  in  it.  So  fhall  a  folution  of 
filver  in  the  acid  of  vitriol  be  obtained.  * 

§  189.  If,  in  this  or  the  former  folution,  thin  plates, 
wire,  or  filings  of  copper  be  immerged,  the  filver  will  be 

*  St  a  h  l  de  vitriol,  clo?. 
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precipitated,  in  bright,  white  granules,  in  proportion, 
as  the  copper  is  attacked  by  the  acid,  and  takes  its 
place.  This  givs  a  folution  of  copper,  and  yields  blew 
vitriol  by  cryftftlifation,  when  the  vitriolic  acid  is  ufed, 

§  190.  If  to  this  folution  of  copper,  wire,  thin, 
plates,  or  filings  of  iron  be  added,  that  moth  foluble 
metal  will  be  forfaken  by  the  acid,  which  engages  and 
diffolves  the  iron.  Thus,  copper  may  be  extracted  in 
its  pure,  natural  form,  from  any  waters  impregnated 
with  it.  This  has  been  imagined  a  tranfmutation ; 
becaufe  copper  is  found,  not  oriely  in  the  place  of  the 
iron,  bpt  if  the  folution  of  copper  be  duly  diluted, 
the  concretion  of  copper,  will  be  found  of  the  precife 
form  and  make  of  the  piece  of  iron,  whofe  place  it 
took.  This  is  but  a  miftaken  notion,  like  many 
others,  that  prevale,  for  want  of  a  competent  know¬ 
ledge  in  chemiftry  For,  this  is  no  more,  than  a  pre¬ 
cipitation  of  copper,  and  a  folution  of  iron,  upon  the 
principles  layed  down.  The  proof  of  which  appears- 
by  evaporating  the  folution  of  iron,  whence  the  cop¬ 
per  was  precipitated  :  For,  by  this  means,  the  iron 
will  be  found  in  the  form  of  copperofe,  if  the  firft  fo¬ 
lution  was  made  in  the  vitriolic  acid  : — Anufeful  hint 
for  the  Irifh  copper  miners,  who  throw  away  their 
water  thus  charged  with  iron,  as  they  till  lately  dad 
thole  impregnated  with  copper. 

§  19 1.  If,  to  this  folution  of  iron,  granulated  zinc 
be  added,  the  acid  will  quit  the  iron,  and  difdlve  the 
zinc ;  which  folution,  if  made  by  the  vitriolic  acid, 
will  give  white,  as  the  preceding  gave  green,  vitriol 
or  copperofe. 

§  192.  If  to  this  folution,  well  diluted,  abforbent  • 
earths  be  added,  the  zinc  will  be  forfaken  by  the  acid, 
which  encounters  and  diflolves  the  earth ;  but,  if  the 
vitriolic  acid  be  ufed,  and  it  be  not  well  diluted,  a  fe- 
lenite  will  at  the  fame  time  be  formed,  and  precipitate 
aifo.  This  will  be  an  hard,  and  petrifying  water. 

§  193.  If  to  this  folution  of  any  abforbent  earth, 
or  fuch  like  charged  and  hard  water,  any  volatile  al- 
cali.be  added,  a  milky  opacity  enfues,  and  the  ter- 
2  rene 
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rene  parts  are  foon  after  precipitated,  leaving  the  wa¬ 
ter  impregnated  with  Glauber’s  fecret  fait  ammoniac  *, 
which  may  be  extracted  by  cryftallilation. 

§  194.  If  to  this  ammoniacal  lolution,  a  fixed  al- 
cali  from  the  mineral  kingdom  be  added,  the  volatile 
alcali  will  be  fet  at  liberty,  by  the  union  of  the  acid 
with  the  fixed  alcali,  to  which  it  has  the  ftrongeft  at¬ 
traction  *,  the  refult  of  which  union  is  the  expulfton 
of  the  volatile  alcali,  and  the  production  of  Glauber’s 
fait,  theNitrum  calcarium  of  Lister  and  others. 

§  195.  If  to  this  folution  of  this  neutral  fait,  or  to 
a  folution  of  Epfom  or  Glauber’s  fait,  a  fixed  vege¬ 
table  alcali  be  added,  the  mineral  alcali  will  be  preci¬ 
pitated  in  the  form  of  a  white  magiftery,  the  magne- 
fia  alba  of  the  fliops,  from  the  ftronger  attraction  of 
this  acid  to  the  vegetable,  than  to  the  mineral,  fixed 
alcali.  This  liquor  then  freed  from  the  magnefia  al¬ 
ba,  contains  a  neuter  fait  of  an  other  kind,  which  it 
yields  upon  evaporation  in  cryftals  ;  Tartar  vitriolate, 
arcanum  duplicatum,  or  fal  polychreft.  I  his  fhews 
the  manner  of  producing  thefe  like  competitions,  the 
degrees  of  attraction  or  *  affinity,  thefe  different 
fubftances  bear  to  each  other.  And  nothing  can  con¬ 
tribute  more  to  a  true  knowledge  of  the  nature  of  all 
forts  of  water,  than  being  perfectly  acquainted  with 
thefe  rules.  But,  though  it  may,  in  fome  fort,  be 
thought  foregne  to  our  purpofe,  at  firft  fight ;  I  muft 
procede  to  prove  my  firft  pofition  with  regard  to  the 
attraction  of  the  acid  and  the  phlogiftic  principle. 

§  196.  The  laft  mentioned  neuter  fait  appears  to 
confift  of  a  vegetable  alcaline  bafe  and  the  vitriolic 
acid  •,  as  the  laft  but  one  appears  compofed  of  the 
fame  acid,  with  the  mineral  fixed  alcali  to  its  bafe. 
Now,  if  to  either  of  thefe,  a  fubftance  be  added, 
which  has  a  ftronger  attraction  with  either  the  alcali  or 
acid,  than  they  have  to  each  other,  a  decompofition 
or  difunion  of  this  concrete,  and  a  third  fubftance, 
differing  from  both,  will  be  produced,  ft  his  is  done 
by  fufing  Glauber’s  fait  by  itfelf,  or  tartar  vitriolate, 

H  j  which 
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which  is  not  by  itfelf  fufible,  with  the  addition  of  a  lit¬ 
tle  fixed  alcali :  If  to  either  of  thefe  in  fufion,  be  add¬ 
ed  any  vegetable  or  animal  body,  burned  in  a  clofe 
veflfel,  or  fo  as  the  air  had  none  accefs,  fuch  as  char¬ 
coal  or  ivory  black,  and  then  fufed  together  clofe  co¬ 
vered  for  a  while ;  the  univerfal  acid  will  quit  the  al- 
caline  bafe  to  attradl  and  unite  with  the  phlogifton, 
with  which  it  conftitutes  another  kind  of  body,  which 
is  fulphur:  For,  by  pouring  water  upon  the  black  or 
dark  brown  mafs,  which  is  the  refult  of  this  mixture 
and  fufion  of  thefe  neuter  falts,  with  bodies  replete 
with  the  pure  inflammable  principle,  as  charcoal,  &c. 
a  folution  of  fulphur,  by  the  means  of  the  alcaline 
fait,  which  alone  could  render  it  foluble  in  water,  is 
produced.  Thus,  water  may  be  impregnated  with 
fulphur  *,  not  other  wife  :  For,  water  can  not  be  adtu- 
ally,  or  fubftantially,  charged  with  fulphur,  without 
the  interpofition  of  an  alcali.  Hence,  the  abfurdity 
of  thofe,  who  contend  for  the  exiftence  or  folution  of 
fulphur,  where  no  fait  or  a  neuter  fait  onely,  not  an 
alcaline  one,  is  found  in  the  waters  ;  or  what  is  ftill 
more  inconfiftent,  who  look  for  fulphur  in  thofe  wa¬ 
ters,  in  which  an  heavy  acid  predominates,  muft  ap¬ 
pear  ;  as  it  muft  alfofrom  the  following  confiderations, 
which,  at  the  fame  time,  prove  fulphur  generated  by 
the  above  union  of  the  acid  and  phlogifton. 

§  197.  1.  The  above  mafs  fmells  ftrong  of  ful¬ 

phur,  though  each  ingredient  before  mixture,  was 
fcentlefs. 

§  198.  2.  It  grows  moift  and  partly  flows  in  the 
air,  and  diflblves  alfo  in  water,  to  which  it  gives  a 
yellow  color,  ftrong  fmell,  and  bitter  tafte,  and  the 
quality  of  tinging  filver  firft  yellow,  and  then  of  all 
the  colors. 

§  199.  3.  If  to  this  folution,  purified  by  draining, 
as  much  of  any  acid  be  added,  as  may  faturate  the 
alcaline  fait,  now  in  fome  degree  fet  at  liberty,  by  the 
vitriolic  acid’s  quitting  it,  to  unite  with  the  phlogif¬ 
ton  j  If,  I  fay,  to  a  pure  folution  of  this  mafs  in  wa¬ 
ter. 
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ter,  any  acid  be  added,  it  will  faturate  or  neutrate  the 
alcali,  and  in  proportion,  as  it  produces  this  efiedt, 
it  renders  the  liquor  incapable  of  diffolving  fulphur, 
or  of  keeping  it  fufpended  when  diflblved  ^  whence, 
it  precipitates  in  form  of  a  white  powder,  called 
magiftery,  milk,  or  precipitate  of  fulphur.  This 
precipitate  dried  and  fufed  gives  common  brimftone. 
Sulphur  is  foluble  in  no  fluid  but  oil,  without  the  in- 
terpofition  of  an  alcali.  The  later  being  fufed  with 
fulphur,  gives  a  fubftance  analogous  to  this,  called 
hepar  fulphuris,  liver  of  fulphur,  from  its  liver  co¬ 
lor.  This  is  foluble  in  water,  fo  is  crude  fulphur  in 
lime  water  or  any  alcaline  ley  •,  and  this  is  the  onely 
method  known,  by  which  fulphur  is  fubftantially  dif- 
folved  in  water.  And  this  lolution  is  dcftroyed  and 
the  fulphur  precipitated  by  acids  of  all  kinds,  as  a- 
bove. 

§  200.  From  whence  *  we  may,  as  truly,  as  rea- 
fonably,  conclude,  that  fulphur  is  generated  by  the 
means  mentioned  ;  that,  in  t.  i->  manner,  it  is  render¬ 
ed,  from  infoluble,  foluble  in  water  ;  that  by  acids, 
it  is  precipitated,  and  confequently  can  not  fubfift  in 
a  ftate  of  folution  in  any  water,  that  is  not  charged 
with  an  alcali,  much  lefs  in  a  neuter  water,  and  left 
of  all,  where  any  acid  predominates.  In  what  man¬ 
ner  fulphur  is  contained  and  found  in  the  waters  of 
Achen  or  Aix  la  Chapelle,  and  why  there  is,  and  can 
be,  none  in  thofe  of  Bath,  contrary  to  the  received 
opinions,  fhall  be  explaned  in  treating  of  thefe  waters 
apart.  But,  let  this  be  here  eftablifhed  as  an  axiom, 
that  fulphur  is  not  by  itfelf  foluble  in  water,  and  can 
be  diffolved  therein  by  none  other  means  known,  than 
thofe  of  alcaline  falts  or  earths ;  whence,  it  becomes 
precipitated,  when  thus  diflblved,  by  every  thing, 
that  tends  to  neutrate  the  alcali ;  efpecially,  by  the 
predominancy  of  acidity  of  any  kind. 

*  §  *96>  l9 7>  *99* 
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§  201.  Water,  by  the  means  of  acids,  maybe,  as 
we  often  find  it,  impregnated  with  an  extreme  variety 
of  mineral  bodies •,  as  divers  metals,  metafiles,  {tones, 
earths,  &c.  in  different  manners  and  proportions  ; 
without  imparting  any  thing  remarkable  to  the  fenfes. 
Then,  it  paffes  for  fimple,  pure  water  ;  but,  the  de¬ 
ception  is  clifcoverable  by  the  rules  here  layed  down. 
Thus,  all  bodies  diffoived  in  water,  by  means  of 
an  acid,  may  be  precipitated  and  difeovered  by  alca- 
lies  ;  whileft,  on  the  contrary,  fuch  bodies,  as  are 
diffoived  in  water,  by  the  interpofition  of  alcalies,  are 
precipitated  and  determined  by  acids. 

§  202.  Various  foffil  bodies  diffoived  in  acids 
may  be  precipitated  by  other  acids.  Thus  filver, 
though  it  may,  by  different  artifices,  be  diffoived,  in 
fome  proportion,  in  the  acids  of  vitriol  and  fea  fait ; 
yet,  either  of  thefe  acids  dropped  into  a  folution  of  Gi¬ 
ver,  in  its  proper  folvent,  the  acid  of  nitre,  wifi  caufe 
a  precipitation  of  the  metal  in  white  clouds,  which  fet¬ 
tle  in  a  grumous  fediment.  Hence,  this  folution  of 
filver  is  ufed  in  the  trial  of  waters:  For,  it  dropped 
into  any  pure  water,  it  makes  no  change,  as  before 
obferved  * ;  but,  in  water  charged  with  the  vitriolic 
acid,  or  that  of  fait,  or  fait  in  fubftance,  a  blewiili 
cloud  and  white  precipitate  is  inftantly  produced. 

§  203.  The  fame  holds  true  of  quickfilver  alfo ; 
which  diffolves  difficultly  in  the  faline  and  vitriolic  a- 
cids,  but  readily  in  that  of  nitre:  Yet,  a  folution  of 
it,  in  the  laft  acid,  is  precipitated  by  fea  fait,  and  its 
acid,  as  well  as  by  the  various  other  fubftances  fet 
down  in  the  preceding  rules.  Whence,  it  is  ufed  in 
the  trial  of  waters  for  the  fame  purpofe,  as  filver. 

§  204.  Lead  diffoived  in  the  acid  of  nitre,  or  in 
diftilled  vinegar,  is  precipitated  by  waters,  charged 
with  thefe  acids,  as  well  as  with  abforbents  and  alcalies. 
Whence,  fuch  folutions,  the  latter  efpecially,  are  ufed 
to  the  like  purpofes  with  the  preceding.  Thefe  may 
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be  confidered  as  exceptions  lo  the  ordinary  notions  of 
the  attractions  of  folvents  and  folvends  :  For,  though 
quickfilver,  filver,  lead,  regulus  of  antimony  and  tin 
do  not  fo  powerfully  attract  the  acid  of  fait,  when  each 
are  in  the  aggregate  ftate,  as  to  effect  a  complete  folu- 
tion  *,  yet,  any  of  thefe,  being  firft  divided  or  diffolv- 
ed  by  any  other  folvent,  inftantly  attracts  and  is  attract¬ 
ed  by  the  acid  of  fait,  from  which  it  is  not  to  be  fepa- 
rated  by  any  other  acid  ;  whence,  the  attraction  may 
here  be  deemed  the  greateft.  Thus,  quickfilver  dif- 
folved  in  any  other  acid,  upon  the  interpofition  of  fea 
fait,  quits  the  firft  folvent,  unites  and  fublimes  with 
the  acid  of  fea  fait  ;  and  filver  and  lead,  diffolved  in 
other  acids,  are  precipitated  by  this  of  fea  fait ;  yet* 
not  fo  as  to  become  perfect  magifteries  ;  they  confti- 
tute  the  horn-like,  fufible,  and  volatile  fubftances* 
called  Luna  cornua,  or  Saturnum  cornuum. 

§  205.  From  the  foregoing  rules  and  obfervations* 
ufeful  methods  of  examining  waters  may  be  collected. 
Suppofe,  for  example,  we  take  any  water,  whofe  pu¬ 
rity  we  would  prove,  or  whofe  compofition  we  would 
explore  •,  after  comparing  it  by  the  balance,  hydrome¬ 
ter,  pneumatic  machine  or  air  pump,  by  the  folution 
of  alcaline  falts  in  air  and  water,  &c.  to  the  pureft 
water,  that  can  be  procured,  as  before  directed*  ;  let 
us  procede  to  further  experiments,  upon  the  princi¬ 
ples  of  folution  and  precipitation  before  layed  down* 
taking  in  fome  from  the  art  of  dying,  with  which,  as 
the  fimpleft,  we  may  properly  begin.  The  effects  of 
the  various  dying  matters,  ufed  for  thefe  purpofes, 
are  to  be  determined  by  experiments,  firft  in  fimple  wa¬ 
ter,  then  inthofe,  that  are  varioufly  impregnated  with 
acids,  with  metallics  or  minerals,  with  abforbents, 
alcalies,  &c.  noting  the  difference,  and  examining  the 
caufes,  as  well  as  effects. 

§  206.  1.  Chemical  experiments  teach  us,  that  all 
the  blew  flowers  of  vegetables,  or  their  coloring  juices, 
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are  not  changed,  further  than  by  dilution,  upon  mix¬ 
ture  with  pure  water ;  whereas,  with  acids,  they  are 
changed  to  a  red,  and  with  alcalies  and  abforbents, 
to  a  green  color. 

§  20 7.  To  this  general  rule,  however,  fome  ex¬ 
ceptions  Hand  ;  fome  adds  charged  with  certain  ab¬ 
forbents,  as  the  vitriolic  acid,  with  that  earth,  that 
produces  alum,  with  certain  metals  and  metalics,  as 
iron,  lead  in  diftilled  vinegar,  not  in  the  acid  of  ni¬ 
tre,  change  them  into  a  green.  Wherefore,  the  fore¬ 
going  experiments  of  changing  the  juice  or  infufion 
of  blew  flowers  green,  are  not  to  be  relied  on,  before 
they  are  confirmed  by  other  collateral  proofs. 

§  208.  If,  for  example,  any  water  turns  green,  up¬ 
on  mixture  with  firup  of  violets,  wTe  are  not  to  con¬ 
clude  this  change  wrought  by  an  alcali,  until  we  have 
tried  a  portion  of  the  water  with  an  alcali :  For,  if 
it  was  an  alcali,  that  caufed  the  green  color,  adding 
an  alcali  to  the  water  will  work  no  change  in  it. 
Whereas,  it  will  otherwife  caufe  a  commotion  or  pre¬ 
cipitation  of  the  terrene  or  metallic  matter,  which  was 
the  true  caufe. 

§  209.  2.  This  ambiguity  is  partly  cleared  up  by 
the  juice  of  tournfol,  or  paper  died  blew  with  it. 
The  color  of  this  is  turned  to  a  pale  red,  by  acids, 
but  preferred,  heightened,  or  reffored  by  alcalies. 
Hence,  we  conclude,  water  that  makes  no  change  in 
firup  of  violets  is  neither  acid  nor  alcaline  ;  that,  which 
turns  red  with  firup  of  violets,  or  tournfol,  contains 
an  acid  ;  that  which  turns  the  firup  green,  and  exalts 
the  color  of  the  tournfol,  or  changes  or  reffores  it, 
from  red  to  blew,  is  impregnated  with  an  alcali. 

§  2io*  3.  Red  roles  dried,  yield  in  pure  water  a 
pale  red  or  Burgundy  wine-color.  This  is  highly  ex¬ 
alted  by  acids,  efpecially  the  mineral  acids,  in  certain 
proportions  ;  particularly  by  the  acid  of  vitriol. 
Whereas,  it  turns  to  a  pale  yellow  or  gofling  green 
with*  alcalies,  and  with  folutions  of  iron,  a  compound 
color  of  a  blewifh  tin&ure  with  a  yellow,  a  kind  of  a 
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dark  olive  color,  is  produced.  To  this  clafs  may  be 
added  the  juices  or  firups  of  red  flowers,  fuch  as  red 
poppies,  cloves,  &c.  the  juices  of  red  cabbage,  red 
or  bloody  dock,  red  betes,  and  the  like,  which  are 
not  altered  or  exalted  in  color  by  acids,  but  changed 
to  a  green  by  abforbent  earths  and  alcalies. 

§211.  4.  Rubarb  in  pure  water  gives  a  bright  yel¬ 
low  tindhire  *,  which  acids  render  rather  more  pale  ; 
but  alcalies  tinge  to  a  high  red  •,  whereas,  folutions  of 
iron  produce  much  the  fame  color  with  this  infulion, 
as  with  that  of  rofes. 

§  212.  5.  Campechy  dying  wood,  or  logwood, 
gives  a  bright  red  or  deep  Burgundy  wine-color  to 
pure  water.  This  is  heightened  to  a  deep  crimfon  by 
alcalies  ;  to  a  deep  purple,  with  blew  vitriol ;  to  a 
deep  mazarine  blew,  with  green  vitriol ;  all  which  co¬ 
lours  are  deftroyed  by  acids :  I  he  bright  red  is  redu¬ 
ced  to  fomewhat  of  a  tawny. 

213.  6.  Cochinelle  is  an  infedfc,  with  which,  by  the 
means  of  the  acid  of  nitre  and  tin,  the  modern  fcarlet 
dye  is  produced,  and  from  which  the  beautiful  fcarlet 
pigment,  called  carmine,  is  made.  The  judicious 
dyers  choofe  the  water  fitted  for  their  purpofe,  by 
this  drug.  In  pure  water  it  yields  an  high  red  tend¬ 
ing  to  the  crimfon  hue.  This  is  heightened  by  alca¬ 
lies  ;  but  brought  to  the  fcarlet  hue  by  acids,  and  if 
they  contain  metalics  or  abforbent  earths,  the  color¬ 
ing  matter  is  precipitated. 

§  214.  7.  Oak  bark,  leaves,  juice,  or  excrefcences, 
and  all  the  aftringent  vegetables,  give  but  their  native 
coloring  matter  in  pure  water.  Alcalies  render  fuch 
infuflons  turbid,  by  caufing  a  kind  of  precipitation  of 
the  abforbent,  or  aftringent,  terrene  fubftance  of  fuch 
vegetables  diflfolved  in  the  water  ;  which  it  likewife 
tinges  of  fome  fhades  of  green,  upon  Handing. 
Acids,  on  the  contrary,  reftrain  the  tinge,  except  in 
red  flowers,  and  in  fome,  precipitate  or  deftroy.it. 
The  folutions  of  iron,  in  vitriols,  &c.  fuffer  that  kind 
of  precipitation  by  this  very  fubtil,  ftyptic  earth,  which 
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produces  a  blew,  or  as  the  tinCture  and  folution  are 
ftronger,  is  heightened  to  the  extremity  of  blew,  which 
is  black  *,  what  we  call  ink.  Wherever  any  fhade  of 
this  color  is  produced  by  the  infufmg  any  aftringent  ve¬ 
getable  in  any  water,  we  pronounce  it  chalybeate,  or 
ferrugi neons,  a  fteel  or  iron  water,  and  fo  procede  to 
further  trials  upon  that  head.  This  color  is  totally  de- 
ftroyed  by  reftoring  both  the  precipitating  coloring 
matters,  the  aftringent  vegetable  earth  and  the  iron, 
to  a  ftate  of  folution,  by  the  means  of  any  acid.  And, 
upon  deftroying  or  faturating  this  acid,  with  an  alcali, 
the  black  color  is  again  reftored  ;  not  quite  fo  perfeCt, 
becaufe  more  compound  ;  being  an  other  different 
'precipitation  of  the  iron,  caufed  by  the  alcali. 

§  215.  8.  Alcaline  falts,  volatile  and  fixed,  in  a  con¬ 
crete  or  liquid  ftate,  make  no  alteration,  fuffer  onely 
folution  and  mixture,  in  our  pure  water.  But,  in  wa¬ 
ters,  charged  onely  with  acids,  an  ebullition  and  con¬ 
trail:,  with  the  dry  falts  efpeeially,  will  arife  *,  in  wa¬ 
ters,  by  means  of  acids  charged  with  any  foftil  body, 
a  precipitation,  which  examined  fhews  the  nature  of 
the  matter  precipitated,  and  a  neuter  fait,  which  de¬ 
ni  on  ft  rates  the  properties  of  the  acid,  are  produced. 

§  216.  9.  If  the  water  contains  copper,  the  vola¬ 
tile  alcalies,  as  foon  as  they  have  fatu rated  the  acid, 
that  held  it  difTblved,  will  feife  and  dilfolve  it,  and 
produce  a  "beautiful  faphirine  color. 

§  217.  10.  Soaps  ferve  to  prove  the  purity  and 
quality  of  the  water.*  Soaps  readily,  equally  dilfolve 
in  pure  water;  in  hard,  or  highly  charged  waters, 
(lowly,  difficultly  ;  and  foon  after  feparate  into  gru- 
mous  coagulations,  the  acid  in  the  waters  more  ftrong- 
ly  attracting  the  alcali,  than  the  oil  did  in  the  foap  ; 
-whence,  the  foap  is  decompofed  ;  that  is,  the  alcali 
quits  the  fat  or  oil  in  the  foap,  to  unite  with  the  acid 
in  the  water,  with  which,  after  feparating  and  preci¬ 
pitating  the  terrene  matters,  it  forms  a  fait,  as  before 
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explaned,*  according  to  the  nature  of  the  acid.  For 
thefe  experiments,  I  choofe  a  folution  of  foap  made 
in  brandy,  which  mixes  with  the  water,  without  that 
commotion  occafioned  by  lire  or  agitation,  which  may 
otherwife  be  neceftary,  and  which  might  greatly  alter 
the  nature  of  the  water  before  the  foap  could  be  dif- 
folved  in  the  common  manner  of  making  a  lather. 

§  218.  11.  Some  ufe,  what  they  improperly  call 
oleum  calcis,  oil  of  lime,  to  try  waters.  This  is  a  fo¬ 
lution  of  lime  or  chalk  in  the  acid  of  fea  fait,  which 
is  the  mother  or  bittern.  It  may  alfo  be  made  with 
the  acid  of  nitre.  But,  we  meet  with  very  few  waters, 
in  which  this  will  caufe  any  change  by  the  preceding 
rules:  We  may  obferve,  it  will  itfelf  be  decompofed 
and  precipitated  by  alcalies ;  as  it  will  precipitate  me¬ 
tals,  in  feme  ftrong  folutions.  It  is  likewife  precipitated 
in  a  faline  form,  that  of  the  felenite,  by  the  vitriolic  acid. 

§  129.  12.  If  we  find  by  the  preceding  trials, f 
room  to  apprehend  a  water  contains  any  thing  alcaline, 
we  try  it  with  acids,  which  by  an  ebullition  with  it, 
prove  our  apprehend ons  juft,  and  teach  us  to  judge 
from  the  fait  produced  by  the  faturation,  what  alca- 
line  fubftance  it  contains. ||  For  thefe  trials,  we  begin 
with  the  milder  vegetable  acids,  either  fimple,  as 
juice  of  oranges,  lemons,  &c.  or  fermented,  as  vi¬ 
negar,  &c.  and  that  either  fimple,  or  diftilled.  From 
thefe,  we  gradually  procede  to  the  ftronger,  the  mine¬ 
ral  acids,  thofe  of  fait,  nitre,  and  vitriol.  If  we  find 
the  milder  acids  caufe  an  ebullition,  we  may  conclude, 
the  ftronger  muft.  Thefe  are  the  fitteft  to  determine 
the  nature  of  the  fait  in  the  water  •,  becaufe,  the  ef¬ 
fect  of  their  combinations  with  alcaline  falts  are  belt 
known,  and  eafieft  demonftrated.  Though  the  fait 
produced  by  the  union  of  fixed  alcalies  with  vinegar 
is  known  by  its  foliated  form,  whence  called  whimfi- 
cally  Terra  foliata  tartari,  the  Foliated  earth  of  tartar  *, 
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in  our  fliops,  as  inexpreftively,  fal  diureticus,  the  diu¬ 
retic  fait ;  as  alfo  by  its  fufibility,  volatility,  and  apt- 
nefs  to  liquefy  in  the  open  air  •,  qualities,  which  diftin- 
guifla  it  from  moil  other  neuter  fairs,  but  are  found 
in  an  inferior  degree  in  that  prepared  with  the  mineral, 
to  that  prepared  with  the  vegetable,  fixed  alcali.  In 
like  manner,  the  fait  produced  by  faturating  an  alca- 
line  water,  with  a  folution  of  tartar,  would  be  known 
by  its  folubility  and  the  figure  of  its  cryftals,  if  it 
bore  any  analogy  to  tartarus  ttrtarifatus  or  folubilis  ; 
a  fait  fo  called,  com po fed  of  a  fixed  alcali  faturated 
with  the  creme  or  cryftals  of  tartar. 

§  220.  13.  A  folution  of  alum  in  fimple  water  is 
ufeful  in  the  examination  of  other  waters.  Alum  con- 
fifts  of  a  peculiar  abforbent  earth  diftolved  in  the  uni- 
verfal  or  vitriolic  acid.  This  added  to  pure  water, 
fuffers  no  change,  but  folution.  But,  if  the  water 
contains  any  thing,  that  has  a  ftronger  attraction  *  to 
either  of  the  conftituent  parts  of  alum,  than  they  have 
to  each  other,  a  difunion  of  thefe  parts  will  be  occa- 
Boned  and  a  new  combination  produced  *,  each  of 
which  examined  apart  gives  us  intimations  of  the  com- 
pofition  of  the  water.  As  for  example  ;  If  a  folu¬ 
tion  of  alum,  upon  dropping  into  water  caufes  white 
clouds  and  a  precipitation,  the  inftilling  of  the  folu¬ 
tion  may  be  repeted  till  no  more  cloudinefs  arifes,  or 
precipitation  is  caufed  by  the  mixture.  Then,  it  is 
to  be  prefumed  faturated.  The  precipitate  being  fe- 
parated,  will  be  found  upon  examination  to  be  the 
earth  of  the  alum,  whileft  its  acid  has  formed  an  uni¬ 
on  with  an  alcaline  fait  and  produced  that  concrete, 
which  this  acid  is  found  to  form  with  alcaline  bodies. 
But,  it  muft  be  remembered,  that  in  fome  cafes,  the 
acids  perform  fuch  a  precipitation,  where  the  folution 
is  metallic.  |]  Thus,  the  folutions  of  filver  and  lead 
are  precipitated  by  the  vitriolic  acid  in  the  alum. 
Thefe  precipitates  are  diftinguiihed  from  the  former 
by  this  j  that  of  iilver  readily  fufes  and  foon  after 

*  §  1 1 8,  1 1 9,  120.  f  §  194,  195.  ||  §  207,  208. 
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flies  off,  if  continued  over  the  fire.  If  it  be  fuffered 
to  cool,  it  yields  an  horney  fubftance,  called,  Luna 
cornua.  That  of  lead  will  yield  fimilar  appearances  ; 
and  each  may  be  reduced  to  its  priftine  metallic  form  ; 
the  one  by  fufion  with  the  black  flux,  foap,  &c.  the 
other,  with  the  addition  of  a  little  oil  or  fat  or  charcoal 
dufl,  will  fufe  into  its  priftine  form,  the  metallic  pro¬ 
perties,  lofted  in  the  folution,  being  reftored  with  the 
phlogiftic  or  inflammable  principle. 

§  221.  14.  The  metallic  folutions  in  different  acids 
may  all  contribute  their  part  in  the  examination  of 
Ample,  as  well  as  mineral  waters,  upon  the  principles 
of  attraction  or  affinity,  as  before  layed  down  Of 
each  of  which  in  their  order. 

§  2  2  2'  15.  Quickfilver  diffolved  in  the  acid  of 
nitre  diluted  with  purified  water  ;  or  the  folution  eva¬ 
porated  to  adrynefs,  or  to  cryftals,  and  the  dry  mafs, 
or  the  cryftals  diffolved  in  diftilled  water,  exactly  not¬ 
ing  the  proportion  in  a  given  quantity  of  the  fluid  ; 
This  is  one  of  the  boafted  fecrets,  one  of  the  much 
famed  drops,  of  one  of  our  quacks  of  the  firft  mag¬ 
nitude  ;  As  any  one  may  prove  by  the  following  ex¬ 


periments. 

§  223.  16.  By  the  different  degrees  of  attraction 
obferved  between  other  bodies  and  the  nitrous  acid, 
greater  than  between  that  and  the  quickfilver,  it  is 
eafy  to  judge  how  many  different  fubftances,  fufpend- 
ed  in  water,  may  caufe  a  precipitation  therein,  upon 
the  addition  of  this  folution. ff  Quickfilver  in  this 
form  is  precipitated,  not  onely  by  the  various  metals 
and  metalics  in  the  cited  fection  fet  forth,  but  by  all 
abforbent  earths,  by  alcalies,  volatile  and  fixed  ;  and 
thefe,  mineral,  as  well  as  vegetable ;  but  particularly 
by  fea  fait  and  its  acid.  Hence,  waters  charged  with  thefe 
fubftances  muff  precipitate  the  mercury  in  fuch  a  folu¬ 
tion,  whenever  it  is  dropped  into  them.  But,  they 
produce  different  colors  which  diftinguifh  them  •,  in 
chalybeate  waters  it  is  firft  white,  then  fuddenly 
changes  to  a  lemon  color,  or  deeper  yellow  ;  the  fame 


*  S  175,  176,  177>  andfeq.  f  §  178.  3. 
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e[fe<5l  is  produced  by  waters  charged  by  the  means  of 
the  vitriolic  acid,  with  fimple  abforbent  earths,  and 
with  fixed  alcalies  ;  in  thofe  charged  with  abforbent 
earths,  and  fome  lixivial  and  muriatic  falts,  ftringy 
clouds  or  filaments  of  a  pale  yellowifh  hue ;  in  waters 
containing  a  pure  volatile  alcafi,  an  afb-colored  fedi- 
ment ;  in  waters  charged  with  fixed  alcalies,  a  muddy 
yellow  ;  in  waters  charged  with  pure  fea  fait,  a  beau¬ 
tiful  white  precipitate,  or  rather  a  kind  of  cryftallifa- 
tion  for,  the  acid  of  fea  fait,  uniting  with  that  of 
nitre,  conftitutes  that  compound  mineral  acid,  called 
aqua  regia,  tne  royal  water  or  foivent,  from  its  being 
the  onely  proper  foivent  of  gold,  the  chemift’s  King 
and  the  Idol  of  moft  rnen  of  what  fe6t  or  religion  fo- 
ever *,  this  liquor  is  incapable  of  diffolving  the  mer¬ 
cury  ,  whence,  the  before  diffolved  particles  attradfing, 
?and  being  attracted  by,  the  muriatic  acid,  form  thofe 
little  cryftals,  which  are  ftill  foluble  in  water,  confe- 
quently  no  true  magiftery  or  precipitate.  But,  to  the 
forming  of  this  kind  of  precipitate,  as  it  is  called,  the 
alcaline  bafe  of  the  fea  fait  may  contribute  fomewhat, 
which  better  deferves  the  name.  This  folution  of  quick- 
liiver  gives  a  pale  lemon-colored  precipitate  with  a  fo- 
lution  of  Glauber’s  fait,  and  with  that  of  tartar  vitrio- 
late,  a  turpeth  minerakcolored  precipitate.  The  know* 
ledge  of  which  facilitates  our  acquiring  a  juft  notion  of 
the  mixture  in  the  water.  To  ascertain  which,  the  pre¬ 
cipitate  is  to  be  examined  apart,  and  the  liquor,  whence 
the  folia  matter  was  precipitated,  is  to  be  proved  by  eva¬ 
poration,  cryftallifation,  &c.  in  order  to  determine  what 
concrete  it  affords  with  the  union  of  the  acid  of  nitre. 

§  224.  17,  Corrofive  fublimate  mercury  is  recom¬ 
mended  and  ufed  by  many  in  the  trials  of  waters  \ 
though,  to  the  beft  of  mine  obfervation,  to  very  lit¬ 
tle  purpofe,  at  left,  to  much  lefs  than  the  preceding  fo¬ 
lution.  Sublimate  is  a  folution  of  mercury  in  the 
concentrated  acid  of  fea  fait,  in  which  it  is  not  foluble 
by  the  ordinary  rules  of  folution.  But,  quickfilver 
being  diffolved  in  any  other  mineral  acid,  evaporated 
to  a  drynefs,  mixed  with  a  certain  proportion  of  fea 
7  ,  ,  fait, 
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fait,  with  or  without  calcined  vitriol,  or  the  precipi¬ 
tate  of  mercury  with  fea  fait,  or  its  acid  dried,  and 
committed  to  a  land  furnace,  in  a  convenient  glafs 
veffel,  upon  adminiftring  the  juft  degrees  of  heat, 
the  acid  of  fait  is  fet  in  motion,  and  by  a  more  pow¬ 
erful  attra&ion,  wrefts  the  mercury  from  the  acid, 
which  held  it  diffolved  before,  and  by  a  quality  pecu¬ 
liar  to  the  acid  of  fea  fait,  that  of  volatilifing  all  me¬ 
tals  and  metallics,  with  which  it  unites,  it  renders  the 
quickfilver,  which  is  almoft  fixed  by  any  of  the 
other  mineral  acids,  femivolatile  and  elevates  it  into  a 
fair  cryftalline  form,  which  may  be  looked  upon  as  a 
kind  of  vitriol  of  mercury.  This,  though  difficult¬ 
ly,  diftblves  in  pure  water,  and  makes  no  change  in 
it.  This  mixed  with  a  burning  fpirit,  is  ufed  internally 
and  externally  by  our  quacks,  as  Antivenereal  Efifences 
and  Lotions.  The  mercury  is  thence  precipitated  in  its 
proper  form,  by  filver,  by  copper  or  brafs,  and  before 
folution,  by  regulus  of  antimony,  and  by  tin.  It  gives 
a  milkynefs  to  water  charged  with  fulphur  or  phlogifton. 
It  is  precipitated  in  form  of  a  magiftery  by  abforbents 
and  alcalies  :  The  earths  and  the  volatile  alcalies  give 
a  white,  and  the  fixed,  an  orange-colored  precipi¬ 
tate.  To  demonftrate  the  later,  is  its  chief  ufe  in  the 
trial  of  waters. 

§  225.  18.  Lead  difiblves  in  every  vegetable  acid, 
but  more  readily  when  firft  corroded  by  the  means  of 
the  vapor  of  a  fermented  acid  as  vinegar,  whereby 
white  lead  is  prepared;  or  when  it  is  reduced  to  a  calx 
by  fire,  fuch  as  litharge  or  red  lead  ;  by  which  treat¬ 
ment  the  metal  is  in  a  great  meafure  deprived  of  its 
phlogifton.  In  this  ftate,  lead  is  moft  foluble.  It 
then  difiblves  readily  in  all  exprefied  oils,  in  moft 
acids,  in  moft  fermented  liquors,  the  acefcent  efpeci- 
ally,  and  partly  in  common  water ;  to  all  which  it 
imparts  a  faccharine  fweetnefs.  The  preparation,  called 
fugar  of  lead,  is  made  by  difiolving  any  of  thefe  calces 
of  lead  in  diftilled  vinegar,  evaporating  and  cryftalli- 
fing  it.  And  here,  1  can  not  omit  enveighing  againft 
thefe  fraudulent  dealers  in  wine,  who  ufe  thefe  prepa¬ 
rations 
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rations  of  lead  to  fweeten  their  pricked  or  four  wines  % 
than  which,  nothing  can  produce  more  deadly  effects, 

I  am  likewife  prompted  to  inculcate  a  caution  againfl 
boiling  or  keeping  acid  or  fermented  liquors  of  any 
kind  in  leaden  or  peufer  veifels,  or  baking  tarts  or 
pyes  of  green  or  four  fruit  in  difhes  of  thefe  metals  ; 
from  which  cholics,  cramps,  convulfions,  palfies,  and  a 
painful  lingering  death  is  frequently  brought  on.  In 
France,  the  ufing  lead  to  fweeten  their  wines  is  punifh- 
ed  with  death.  Though  all  this  muft  be  confeffed  fo- 
regne  to  my  prefen t  purpofe,  it  can  not  be  difagreeable 
to  the  reader  to  learn  a  method  of  difcovering,  whether 
lead  be  diffolved  in  wine  or  in  any  other  fermented  li¬ 
quor.  This  may  be  done  by  dropping  a  folution  ofHepar 
Sulphuris  into  it,  which  will  occafion  a  reddifh  brown 
precipitate,  or  what  is  dill  more  certain,  a  folution  of 
orpiment  with  quick-lime  in  boiling  water,  or  Hoff¬ 
man’s  volatile  tincture  of  fulphur,  which  will  caufe 
a  black  precipitate.  By  confidering  the  variety  of  bo¬ 
dies,  that  have  a  ftronger  attraction  or  affinity  than 
lead  has  to  this  acid  or  that  of  nitre  in  which  it  dif- 
folves  * ,  and  the  acids,  as  well  as  abforbents  and  alca- 
lies,  that  caufe  a  precipitation  of  thefe  folutions  -f*,  the 
ufe  of  a  folution  of  lead  in  the  examining  waters  will 
readily  appear.  The  nature  of  the  precipitate  is  to 
be  proved  as  before  obferved  ||. 

§22 6.  19.  The  folution  of  filver  in  its  proper 

folvent,  the  nitrous  acid,  is  very  ufeful  in  the  trials  of 
waters.  This  diliolves,  as  quickfilver  does,  and  like 
that,  it  may  be  evaporated  to  a  drynefs  or  to  cry- 
ftals,  either  of  which  may  be  diffolved  in  purified  wai¬ 
ter,  or  the  folution  may  be  moderately  diluted  with 
the  fame,  exactly  noting  the  proportions  ufed  to  a- 
void  miftakes  in  experiments  and  comparifons.  Up¬ 
on  confidering  the  variety  of  bodies,  that  have  a  more 
powerful  attraction  to  the  nitrous  acid,  than  the  filver 
has  J,  it  is  eafy  to  fee  the  ufe  of  a  folution  of  filver 

$  *78*  3*  t  §  204.  ||  §  220.  13.  %  §  77*  2* 
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in  the  examination  of  waters.  This  folution  dropped 
into  the  pureft  water  mixes  freely  without  making 
any  change  in  it.  But,  if  it  contains  the  left  veftige, 
the  flighteft  taint  of  thofe  foregne  matters,  before  * 
fpoken  to  ;  then,  white  clouds  and  a  fpeedy  precipita¬ 
tion  follows.  The  caufe  is  to  be  found,  by  examin¬ 
ing  the  precipitate,  and  the  contents  of  the  liquor, 
whence  it  was  precipitated  ,  apart,  upon  the  princi¬ 
ples  before  iayed  down  t . 

§  227.  20.  Upon  the  fame  principles,  other  me¬ 
tallic  folutions  are  ufed  in  the  examination  of  waters  ; 
fuch  as  thofe  of  copper  and  iron,  either  in  the  nitrous 
acid,  or  in  that  of  vitriol  ;  fuch  as  the  folutions  of 
the  green  and  blew  vitriols  a  ford.  But  of  each  a 
word  apart  *, 

§  228.  21.  Copper  is  of  all  metals  the  moft  folu- 
ble.  All  falts  diffolve  it,  more  or  lefs  ;  whence,  it  is 
not  onely,  in  feme  meafure  and  manner,  foluble  in 
all  acids,  but  in  all  alcalies,  and  even  in  neuter  falts, 
as  well  as  in  oils  and  foaps.  To  the  different  folvents, 
it  imparts  different  colors,  fuch  as  different  fliades  of 
blew  and  green.  But,  if  extremely  diluted,  it  appears 
colorlefs.  Copper  corroded  by  vegetable  acids  is  of 
a  color  between  a  pale  green  and  a  pale  blew,  called 
verdigrife.  But,  diffolved  gives  a  deep  green  tinc¬ 
ture  and  cryftals.  Copper  diffolved  in  the  vitriolic 
acid  gives  a  pale  faphir-color,  in  the  acid  of  nitre, 
if  pure,  a  paler  blew  ;  but  if  tainted  with  fait,  as  in 
aqua  regia,  a  berill  green  ;  The  folution,  in  the  acid 
of  nitre  diftilled,  comes  over  colored  green  with  the 
copper,  which  fhews  its  volatility ;  diffolved  in  the 
acid  of  fait  it  gives  a  beautiful,  bright  emerald  color. 
Upon  confidering  the  different  attractions  of  bodies  jj, 
it  is  eafy  to  conceive  how  copper  is  precipitated  from 
all  thefe  folutions,  or  its  color  changed  in  folution  by 
different  folvents.  Whatever  more  ftrongly  attra&s 
the  acid,  than  the  copper  and  the  acid  attract:  each 

*  §  177.  2.  &c.  |  $  176.  1.  1 81,  182,  183.  %  §  196. 
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other,  will  faturate  the  folvent,  as  fall  as  that  is  ef¬ 
fected,  the  copper  is  precipitated  or  rather  fufpended 
between  the  two  folvents ;  but,  as  foon  as  the  fatura- 
tion  is  completed,  and  the  acid  folvent  is  by  an  ah 
cali  rendered  neuter,  then  the  copper  is  moftly  redif- 
folved  by  the  neuter  fait  ;  and  then,  if  the  alcali  be 
made  to  predominate,  it  is  again  diftblved  in  that 
fait.  So  that  copper  once  fet  in  folution,  it  is  hardly 
to  be  totally  precipitated  by  any  means,  but  iron. 
The  changes  of  color,  it  undergoes  in  fhifting  of  foh 
vents  deferve  attention.  The  add  of  fait  added  to  the 
blew  folutions  of  copper,  in  the  nitrous  or  vitriolic 
acids,  changes  them  to  a  fair  grafs  green.  If  to  any 
of  thefe  folutions  an  abforbent  earth  be  added,  a  par- 
tial  precipitation  will  be  performed  j  If  a  fixed  alcali, 
a  partial  precipitation  will  immediately  enfue  *,  but, 
upon  faturation  or  overcharging  the  folvent  with  the 
alcali,  another  folution  will  enfue,  but  not  fo  complete 
as  the  firft  ♦,  and  the  color  becomes  of  an  higher  tinge 
of  blew.  This  fuccedes  better  with  the  volatile  al- 
calies :  Thefe,  in  each  of  the  folutions,  caufe  at  firft 
a  partial  precipitation  *,  but,  as  the  alcali  becomes  pre¬ 
dominant,  a  new  folution  is  inftantly  brought  about ; 
which,  in  the  firft  and  fecond  folutions,  puts  on  a 
beautiful  faphir-color  ;  in  the  third,  that  of  an  ame- 
thyft,  all  deeper  or  paler,  as  the  liquor  is  more  or  lefs 
charged  with  copper.  All  thefe  colors  are  again  de- 
ftroyed  by  acids ;  which,  at  firft  dropping  in,  caufe 
fome  precipitation  *,  but,  as  they  approach  to  fatura¬ 
tion,  a  rediffolution  in  the  neuter  folvent  enfues,  and 
and  a  ftill  completer,  upon  the  acid’s  becoming  pre¬ 
dominant.  The  moft  complete  precipitant  of  copper 
known,  is  iron  :  For,  this  fo  faturates  the  acid  folvent, 
as  to  leave  it  quite  void  of  copper  *.  By  thefe  means,  we 
difcover  whether  a  water  contains  copper  or  not.  Or  by 
the  adding  a  folution  of  copper  to  any  water  ;  we  may 
learn  what  caufes  the  precipitation,  if  any  enfues.  All 
the  folutions  of  copper  have  a  moft  naufeous,  bitter, 
oftenfive  tafte,  with  aufterity  in  the  acids  and  acrimo- 
*  §  *93>  198*  ’  nY 


♦ 


Of  Water  in  general.  j  1 3 

ny  in  the  alcalies.  In  very  fmall  quantities,  it  gives 
extreme  ficknefs  and  violent  vomitings  ;  but,  in  great* 
er,  it  approaches  very  near  the  deleterious  qualities  of 
modern  arfenic,  that  intractable  poifon.  This,  with 
its  extraordinary  folubility,  even  in  the  air,  fhould 
caution  againft  the  promifcuous  ufe  of  copper  veffels 
and  other  culinary  utenfils. 

§  229.  22.  Iron  may  alfo  be  ufed  in  the  trial  of 
waters,  upon  the  fame  principle,  with  other  metals. 
And  to  different  folutions  of  it,  we  owe  all  our  mar¬ 
tial  or  ferrugineous  waters,  commonly  called  Chaly¬ 
beate  or  Steel  waters,  with  impropriety  •,  as  fteel  is  not 
known  in  nature.  Iron,  though  the  hardeft,  is  yet,  next 
to  copper,  the  mod:  foluble  of  the  metals.  The  acid  of 
the  air  corrodes  it,  and  few  waters  are  known,  that  are 
not  fo  replete  with  this  acid,  as  to  diffolve  iron.  All 
the  mineral  acids,  in  a  diluted  or  concentrated  ftate,  at¬ 
tack  it  with  great  violence,  heat  and  vapor,  and  diffolve 
it ;  but,  more  effectually,  diluted.  The  moft  potent  and 
probably  the  proper  folvent  of  iron,  is  the  vitriolic  a- 
cid.  This,  feemingly  contrary  to  our  general  rule 
quits,  in  fome  meafure,  its  favorite  phlogifton  to  unite 
with  iron  :  For,  if  filings  of  iron  and  fulphur,  in  flowers 
or  powder,  be  mixed  together  and  moiftened  with 
water,  the  acid  of  the  fulphur  and  the  iron  attraCt 
each  other  fo  powerfully,  as  by  their  attrition  to  pro¬ 
duce  an  heat,  fuflicient  to  give  fire  to,  and  totally  con- 
fume,  the  adherent  phlogifton  •,  leaving  the  iron  and 
the  acid  united  ;  fo  as  to  form  vitriol  of  iron  by  elixi- 
viation  or  infufton  in  water,  evaporation  and  cryftalli- 
fation.  This  is  a  kind  of  artificial  pyrite.  Some  ufe 
this  experiment  to  fhew  how  hot  baths  and  fulphure- 
ous  waters  are  produced.  But,  unfortunately  for  thefe 
fuperficial  fmatterers  in  phyfic  and  chemiftry,fuch  acorn- 
pofition  is  not  to  be  fought  in  nature  ;  becaufe,  iron,  in 
a  malleable  or  duCtile  ftate,  has  moft  rarely,  if  ever,  been 
found  in  its  native  place.  Befides,  though  it  had,  a  ful- 
phureous  water  could  not  be  the  refult  of  waters  paf- 
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fing  through  flich  a  mixture  becaufe,  the  fuiphur  h 
decompofed  and  one  of  its  conftkuent  parts  burned 
and  diffipated  in  the  operation.  Iron  then  diffolves 
freely  in  the  vitriolic  acid  ;  if  not  very  plentifully  di¬ 
luted,  much  of  the  phlogifton  of  the  metal  flies  off 
in  a  combuftible  vapor.  When  the  folution  is  finifh- 
ed,  a  black  cruft  remanes,  which,  with  molt,  has  hi- 
therto  paffed  for  an  infoluble  earth  ;  whereas,  it  is  in 
fad  fuiphur,  generated  by  the  union  of  the  inflam¬ 
mable  principle  of  the  iron  and  the  univerfal  or  vitri¬ 
olic  acid.  The  folution  of  iron  in  this  acid,  duly  di¬ 
luted,  is  of  a  pale  grafs  green  *,  and  evaporated  and 
cryftalifed,  gives  pale  green  cryftals,  green' copperofe  ; 
or  as  fome  affed  to  call  it,  fait  or  vitriol  of  Mars  or 
iron..  This  metal  diffolves  in  the  acid  of  nitre  and 
gives  a  dark  orange  colored  tindure  *,  it  diffolves  in 
the  acid  of  fait,  and  gives  a  greenifli  yellow,  which 
fome  abfurdly  impute  to  copper,  not  confidenng, 
that  copper  can  not  fubfift  in  a  folution  charged  with 
iron :  It  diffolves  in  aqua  regia  and  gives  a  yellow 
tindure  *,  it  diffolves  by  means  of  tartar  and  gives  a 
dark  red  or  brown  tindure  ;  it  diffolves  in  diftilled 
vinegar  and  gives  fweetifh  cryftals  •,  it  is  diffoived  by 
the  juices  of  all  acid  or  auftere  fruits  or  other  ve¬ 
getable  fubftances,  as  is  difcovered  by  the  tafte  a 
knife  gives  the  fruit  in  cutting,  and  the  ruft  or  black 
color  on  the  blade,  which  enfues  the  cutting.  It  is 
not  difficult  to  conceive  how  water  fhouid  become 
impregnated  with  this  moft  common,  as  well  as 
moil  excellent  of  all  metals,  when  it  appears  fo  re¬ 
markably  foluble.  Upon  confldering  the  various  fub¬ 
ftances,  that  hold  a  ftronger  attradion  with  all  or  any 
of  theft  adds,  than  iron  does  *,  we  (hall  fee  how  the 
addition  of  any  of  thefe  to  a  water,  impregnated  with 
iron,  will  difcover  and  precipitate  that  metal ;  and  on 
the  other  hand,  how  a  folution  of  this  metal  dropped 
into  any  water,  charged  with  any  of  theft  matters^ 
will  be  precipitated,  and  fhew  the  caufe  of  the  preci- 

•  §  176.  1.  178.30  133.  190,  191,  19 2,  &c.  214.  7,  &c. 
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pitation.  Thus,  for  example,  powder  or  infufion  of 
galls,  or  the  like  aftringent  vegetable  fubftance,  thrown 
into  a  water,  by  any  of  thele  acids  impregnated  with 
iron,  will  caufe  a  blew  or  black  precipitation  or  co¬ 
lor  ;  abforbent  earths,  volatile  or  fixed  alcalies,  will 
occafion  ochrous  precipitations  of  martial  earths  ;  or 
a  folution  of  iron,  dropped  into  water  charged  with  ' 
aftringent  vegetable  earths,  abforbent  mineral  earths, 
or  volatile  or  fixed  alcalies,  will  produce  the  like  ef¬ 
fects,  for  the  like  caufes. 

§  230.  But,  here  we  muft  not  omit  an  exception  to 
this  general  rule,,  which  will  greatly  facilitate  our  ac¬ 
counting  lor  a  principle  or  ingredient,  frequently  found 
in  the  moft  acftive  chalybeate  waters  •,  as  in  thofe  of 
Pyrmont,  Spa,  Malmendy,  Bra,  &c.  as  fhall  be  fhewn 
in  the  proper  place.  It  has  in  general  been  obferved, 
and  in  the  laft  article  in  particular,  been  inftfted  on, 
that  fixed  alcalies  precipitate  folutions  of  iron.  In  the 
general  acceptation,  there  is  nothing  more  certain  than 
this ;  yet,,  an  exception  to  it  has  been  difcovered  by  a 
late  illuftrious  ornament  *  to  phyfic  and  chemiftry, 
who  fir  ft  obferved,  that  if  a  ftrong  folution  of  any 
pure  fixed  alcali  be  gradually  dropped  into  a  folu- 
tion  of  iron  in  the  acid  of  nitre,  keeping  it  conftantly, 
quickly,  and  thoroughly  agitated  ;  fo  far  from  caufing 
a  precipitation,  it  will  be  found,  that  a  perfe6f  folu¬ 
tion  of  this  metal  in  a  fixed  alcali  will  enfue  :  For, 
the  more  of  the  alcaline  ley  is  added  after  faturation* 
the  more  complete  the  folution.  This  folution  no 
longer  actually  contains  an  acid :  For,  that,  in  which 
the  iron  was  firft  diftolved  is  faturated  with  the  alcali 
in  the  conflict  upon  mixture  ^  whence,  a  neuter  fait,  to 
wit,  nitre  is  produced.  This  then,  is  a  folution  of 
iron  in  an  alcali,  which  may  be  proved  by  thefe  con- 
fiderations ;  firft,  if  the  folutions  be  both  concentrated 
or  very  ftrong,  part  of  the  nitre  will  cryftallife  in  its 
natural  form,  upon  lying  quiet  in  a  cold  place,  leaving 
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the  iron  diffolved  in  the  remaning  ley  ;  fecondly,  ei¬ 
ther  the  folution,  or  this  remaning  ley,  now  fuffer  a  pre¬ 
cipitation  upon  the  addition  of  the  weaker  acids.  This 
experiment  fuccedes  bed  with  a  folution  of  iron  in  the 
nitrous  acid.  It  is  deemed  owing  to  the  great  quantity 
qf  phlogifton  in  the  iron  and  in  the  acid  of  nitre,  which 
fiirongly  attradizs  fixed  alcalies,  and  forms  with  them  a 
folvent,  not  unlike  that  produced  upon  mixing  com¬ 
mon  fulphur  and  a  fixed  alcali  by  fufion :  This  gives 
the  concrete,  called  hepar  fulphuris,  which  becomes 
3  folvent  for  all  the  metals,  gold  not  excepted  :  For, 
metals  fufed  with  hepar  fulphuris  become  with  the 
mafs  foluble  in  water  j  whence,  both  are  precipitated 
by  acids. 

§  231.  Having  thus  -fhewn  the  means  of  difcover- 
mg  the  kind  and  manner  of  the  principal  impregna¬ 
tions  of  waters  with  variety  of  matters,  in  the  way  of 
mixture  ;  let  us  purfue  the  analyfis  by  other  methods  ; 
for,  all  the  known  ways  of  exploring  the  compofiti- 
ons  of  water,  are  frequently  to  be  called  to  our  aid, 
before  a  thoroughly  inquifitive,  rational  mind  can  ac¬ 
quire  full  fatisfadlion. 

§  23  2.  The  folid  contents  of  a  water  may  not  onely 
be  obtained  by  the  ways  of  precipitation,  before  *  fet 
forth,  but  alfo  by  evaporation  *,  in  which  the  connec¬ 
tion  of  the  aqueous  and  terrene  parts  is  diverfly  broken 
and  the  parts  feparated.  It  has  before  been  obfervedi", 
that  moft  of  the  waters,  which  contain  any  folid  parts, 
that  have  hitherto  fallen  under  the  cognifance  of  the 
curious,  are  impregnated  by  means  of  an  acid  of  dif¬ 
ferent  degrees  of  fubtility  and  volatility  *,  and  for  the 
moil  part,  by  one,  as  volatile,  as  the  univerfal  acid, 
with  which  the  atmofphere  is  charged  :  Hence,  we 
find  the  hardeft  waters  decompofed  by  boiling,  which 
caufes  the  depofing  or  precipitating  the  terrene  parts, 
in  proportion,  as  the  acid  folvent  efcapes.  The  fame 
thing  happens  more  flowly,  when  thefe  waters  Hand 
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fefcpofed  for  a  few  days  to  the  air.  This  is  well  known 
to  gardeners  and  other  ruftics,  who  let  their  hard  wa¬ 
ter  ftand  to  foften,  as  they  call  it ;  that  is,  to  let  the 
acid  folvent  efcape  and  the  earth  fall  to  the  bottom. 
All  waters,  charged  with  whatfoever  earthy  or  me¬ 
tallic  parts  they  may  be,  fuffer  a  decompofttion  by 
thefe  means.  This  is  extremely  evident  in  the  moft 
adlive  chalybeate  waters,  as  thofe  of  Pyrmont,  Spa, 
Malmendy,  and  the  like,  and  even  in  thofe  ot  Tun¬ 
bridge;  all  which,  upon  {landing  in  the  open  air 
a  while,  in  glaffes,  cover  their  Tides  with  innumera¬ 
ble  air  bubbles  ;  which,  as  fail  as  they  are  feparated  or 
efcape,  leave  the  water  turbid,  and  when  they  are  all 
difperfed,  let  its  folid  contents,  which  by  this  means 
Were  diffolved,  fall  to  the  bottom  ;  the  water,  with¬ 
out  this  folvent,  being  incapable  of  diffolving  any  me¬ 
tallic  or  terrene  matter. 

§  233.  As  this  volatile  folvent,  as  well  as  the  wa¬ 
ter  may  be  exhaled  from  the  folid  contents ;  the  firft 
rational  procefs  for  the  examination  of  waters,  in  this 
way,  is  by  diftillation.  Let  then  any  watery  to  be  tried, 
be  diftilled,  by  the  apparatus  *  for  purifying  water. 
And  let  the  firft  runnings  of  it  be  examined  by  the 
means  before  diredted  for  proving,  whether  it  con¬ 
tains  any  and  what  volatile  principle,  befides  water. 
The  diftillation  may  be  protradled,  till  all  the  fluid  be 
drawn  off,  trying  it  from  time  to  time  from  firft  to 
laft,  with  blew  paper,  firup  of  violets,  with  acids, 
with  alcalies,  with  folution  of  lead  and  filver.  If  thefe 
make  no  fenfible  change  in  it,  we  may  prefume  the 
diftilled  water  pure,  as  art  can  make  it,  and  that  the 
acid  has  been  either  altered  by  the  fire,  or  by  its  ex¬ 
treme  fubtility  made  its  efcape  in  the  operation.  I 
have  obferved  fome  waters,  which  diftilled,  gave  no 
fenfible  proof  of  acidity  ;  yet,  a  piece  of  blew  paper, 
layed  in  the  juncture  of  the  diftilling  veffel,  has  been 
found  in  divers  parts  ftained  red;  a  full  proof  at  once 
of  the  exiftence  and  fubtility  of  this  acid, 

*  §  92  to  9?. 
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§  234.  The  fediment,  that  remanes  in  the  glafs,  IS 
the  folid  and  fixed  contents  of  the  water.  But,  this 
is  not  the  mod  exabt  method  of  collecting  it For, 
the  heat  requifite  for  diftiliation,  is  more  than  necef- 
fary  and  prejudicial  in  evaporation -,  which  can  hardly 
be  done  too  ilowly.  Becaufe,  we  know  by  experience,, 
that  too  great  heat  in  the  evaporating  mod  falts  for 
cryftallifation,  fenfibly  alters  them  in  quantity  and  qua¬ 
lity.  T.  heretore,  to  obtain  the  folid  contents  of  any 
water,  let  it  be  fet  in  a  flat  or  low  glafs  veffel, 
placed  over  the  gentle  heat  of  the  vapor  of  heated  or 
boiling  water,  in  boiling  or  heated  water,  or  in  an. 
heat  analogous,  in  a  fand  furnace.  Let  it  belayed, 
where  no  duft  or  foregne  exhalations  can  foul  or  other- 
wife  alter  it,  and  then  let  it  be  (lowly  evaporated  to  a 
drynefsv 

§  235.  As  all,  that  is  volatile,  and  that  onely, 
cfcapes  in  tnis  procefs  ;  the  folid  contents  are  thus  as 
Fairly  obtained,  as  polfibly  may  be,  by  art.  In  this  fedr- 
ment,  we  have  all  the  fixed,  folid  parts,  that  are  by 
art  feparable  from  the  water  ;  as  in  the  diftiliation  or 
evaporation,  all  that  is  truly  volatile  flies  off.  How¬ 
ever,  we  muft  be  cautious  of  pronouncing  the  pro¬ 
portion  of  folid  contents  in  a  given  quantity  of  any 
water  from  what  it  is  found  to  yield  upon  one  or  two 
trials  in  the  way  of  diftiliation  or  evaporation :  For, 
great  variety  will  be  occafioned  by  the  different  de¬ 
grees  of  heat,  and  the  make  of  the  vefiels,  ufed  in  the 
operation.  Becaufe,  it  is  found  by  experiment,  for 
which  it  is  not  eafy  to  account  rationally,  that  water, 
boiled  in  open  veffels,  leaves  much  lefs  terrene  fedi¬ 
ment,  than  when  it  is  boiled  in  clofe  or  covered  vef¬ 
fels  ;  which  poffibly  may  be  owing  to  this,  that  the 
union  of  'feme  matters,  by  means  "of  this  fubtil  acid 
diholved  in  tne  water,  is  fuch,  that,  as  in  the  tartar 
vitriokte,  it  may  efcape  in  the  boiling ;  but,  being  re- 
ftrained  in  clofe  veffels,  the  fubtil  fpirit  may  be  firli 
diffipated  and.  leave  the  fait  or  earth  to  fubfide. 
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|  236.  "the  waters,  that  are  left  charged  with  folid 
mineral  matters,  muft  be  the  lighteft,  are  fooneft  heat¬ 
ed,  and  fooneft  cool,  readied:  diftil,  and  leave  the  fmalleft 
quantity  of  fediment  in  evaporation.  Such  are  the  wa¬ 
ters  of  Slangenbadt,  of  Taeplitz  and  Pfeffer,  beforemen- 
tioned,  and  that  of  Zeffen  or  Seffen,  a  moft  curious, 
pure,  cold  fpring  near  Aix  la  chapelle,  whofe  water  very 
nearly  equals  that  of  Pfeffer  in  lightnefs  and  purity. 
The  exception  to  this  rule,  which  feme  offer  from  Lime- 
water,  which  appears  highly  charged  by  various  expe¬ 
riments,  yet  is  fayed  to  leave  little  or  nothing  behind 
it  in  evaporation,  is  now  of  no  force ;  as  by  more  ac¬ 
curate  experiments,  it  appears  to  be  a  grofs  error.  * 

§  227.  There  are  few  or  no  waters,  whether  me¬ 
teoric  or  terreftrial,  known,  that  do  not  leave  a  con- 
fiderable  quantity  of  an  heterogeneous  mafs  behind 
them  in  evaporation.  To  which  point,  we  have  the 
concurrent  teftimony  of  fome  of  the  moft  learned,  in- 
duftrious  and  obfervant  profefibrs  of  che'miftry. 

§  238.  Borrichius  f  took  of  limpid  fpring  water, 
as  well  as  that  of  rain,  fnow,  hail  and  froft,  one 
hundred  pounds  and  evaporated  them  apart,  in  clean 
glafs  veffels,  to  one  pint  each.  In  this,  fome  ter¬ 
rene  feculency  foewed  itfelf,  which  being  feparated  by 
filtrating  it  through  foft,  porous  paper,  the  ftrained 
liquor  appeared  of  a  red  color.  This  liquor,  he  com¬ 
mitted  to  a  clean  glafs  cucurbit,  fet  it  in  a  bath-heat, 
and,  by  flow  evaporation,  reduced  it  to  the  confift- 
ence  and  color  of  gely  of  corinths.  This  extiadt,  be¬ 
ing  continued  in  the  bath-heat,  was  at  length  reduced 
to  a  dry  powder,  which  melted  with  bubbles,  and  over¬ 
running  its  bounds,  took  fire  and  burned  with  a  clear, 
bright  flame,  which  gave  proof  of  an  oily  fubftance. 
The  remaning  burned  mafs,  being  wafhed  with  di- 
ftilled  water,  yielded  a  faline  ley,  which  gave  fair,  cu¬ 
bical  cryftals  of  fea-falt,  by  evaporation,  and  left  ail 
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infipid  earth  behind.  The  extraft  diluted  with  dif- 
tilled  water  gave  a  red  tin&ure  not  ungrateful  to  the 
palate;  which,  being  filtrated  and  expofed  during  the 
iummer  months  in  a  wide-mouthed  glafs,  as  the  wa¬ 
ter  gradually  exhaled,  coalefced  into  fplendid,  bril¬ 
liant,  cubical  cryftals,  in  themfelves  colorlefs,  but  in¬ 
terlay  eci  with  the  oily  coloring  matter,  which  was  in¬ 
flammable.  The  proportion  of  this  fait  to  the  oily 
fubftance  is  never  certain  :  fometimes  it  is  found  as 
three  to  one,  at  others,  as  ten  to  one.  The  thick  ex- 
trad  diftilled  by  a  retort  yields  firft  a  final]  portion  of 
an  oily,  inflammable  fubftance,  and  afterwards,  fome 
acid  fpirit. 

§  239.  Though  Kunkel's  *  experiments  do  not 
cxadly  agree  with  this  ;  yet,  do  they  not  effentially 
differ  the  one  from  the  other.  This  moft  affiduoua 
and  accurate  chemift  tells  us,  that  after  evaporation 
of  a  moft  immenfe  quantity  of  rain  water,  a  blackifh, 
faline  earth  remaned ;  which  being  much  expofed  to 
the  air  and  then  diftilled  by  a  retort,  yielded  an  acid 
fpirit  and  an  empyreumatic  oil ;  or  being  fet  on  fire,, 
after  the  inflammable  parts  were  confumed,.  an  afh- 
colored,  alcaline  powder  remaned. 

§  240.  The  feeming  difference  of  thefetwo  procef- 
fes  ferves  onely  to  fhew,  that  rain  water  is  very  different, 
in  certain  feafons  and  places,  from  what  it  is  found  in 
others.  Indeed,  it  is  not  to  be  expedted  always  of 
the  fame  nature  in  any  one  place,  however  carefully 
it  be  eolledted  ;  as  its  variation  depends  upon  that  of 
the  atmofphere.  It  is  always  found  to  contain  more 
or  lefs  earth  and  fait  and  fome  oily  matter  ;  but,  it  is 
often  charged  with  various  other  mineral  matters. 
Some  writers,  extremely  follicitous  to  prove  a  long 
prevaling  erroneous  or  artful  affertion,  of  certain  wa¬ 
ters  containing  fulphur,  think  they  have  fucceded  in 
obtaining  this  oleo- faline  extradl  from  theijr  waters. 

*  Obferv*  chemie. 
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But,  furcly  this  proves  more,  than  they  with  •,  frnce,  by 
this  rule,  they  muft  find  themfelves  hard  fet  to  point 
out  a  water  void  of  fulphur,  if  they  deem  this  oilyfub- 
flance  fuch,  from  which  there  is  hardly  any  water 
quite  free. 

§  241.  But,  neither  of  thefe  experiments  *  has  the 
necefiary  accuracy  for  a  perfect  analyfis  of  water ;  the 
proportions  are  to  be  determined  with  the  flridteft 
exadtnefs.  The  quantity  of  water  ufed  is  to  be  firft 
afeertained,  and  the  refiduum,  when  carefully  and 
cautioufly  dried,  weighed  with  a  true  balance.  Then, 
the  conftituent  parts  of  this  remaning  mafs  are  to  be 
enquired  into  and  eftablifhed  upon  certain,  not  hypo¬ 
thetical,  principles,  and  by  tells  more  conclufive,  than 
the  fenfes  alone  can  afford. 

§  242.  Thefe  mafles  are  generally  found,  as  well 
in  the  terreftrial,  as  atmofpheric  waters,  to  confi.lt  of 
different  kinds  of  falts,  1.  alcaline,  2.  neuter,  which 
are  of  different  kinds,  3.  earth,  which  is  commonly 
of  three  kinds,  and  4.  with  more  or  lefs  of  the  oily 
fubftarice. 

§  243.  It  has  been  obferved  before  *f*,  that  feveral 
falts  may  be  blended  together  in  the  fame  water.  If 
fo,  we  may  look  for  the  refiduum  after  the  evapora¬ 
tion  of  waters  to  be  in  general  very  compound  ,  and 
the  preceding  tables  %  furnifh  hints  how  the  different 
parts  may  be  feparated. 

§  244.  But,  it  rarely  happens,  that  we  find  more 
than  three  different  falts  together,  that  can  be  fepara¬ 
ted  in  a  dry  or  concrete  form,  in  any  one  water.  And 
thefe,  for  the  prefent  laying  the  felenite  afide,  are, 
1.  the  mineral  alcali,  the  nitre  of  the  antients  *,  2. 
fait  gem,  or  fea  fait ;  and  3.  a  compound  of  the  firft 
or  of  the  bafe  of  the  fecond  with  the  vitriolic  acid,  a 
fait  bearing  great  analogy  to  that  of  Glauber,  lalfe- 
ly  by  fome  taken  for  nitre,  Lister’s  nitrtim  calca- 
rium.  Thefe,  our  tables  ||  teach  us  to  feparate  readily : 

*  §  238,  239.  f  §  121.  £  §  ii83  119,  120. 
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for,  they  fhew  us,  that  upon  throwing  water  oh  th£ 
mafs,  the  alcaline  fait  will  firft  diffolve,  next  the  fait 
of  the  nature  of  Glauber’s  or  Epfom  fait,  and  laftly, 
the  fea  fait  or  fal  gem.  But,  this  Wants  due  accuracy : 
The  beft  method  is  to  wafh  the  whole  mafs  carefully 
with  warm,  diftilled  water,  while  to  the  tafte,  or  upon 
experiments,  with  folution  of  lead,  filver,  or  the  like, 
it  fhews  the  left  veftige  of  any  fait.  The  remanedef 
is  a  matter  infoluble  in  water  ;  to  wit,  earth  *,  which, 
being  carefully  and  effectually  dried,  is  to  be  exadly 
weighed  *,  and  its  weight  being  fabftraded  from  that 
of  the  whole  mixed  mafs,  the  difference  tells  us  the 
quantity  of  grofs  faline  matter  in  the  mafs.  Then,  this 
mafs  of  falts  may  be  parted,  as  the  tables  *  diredt : 
The  fea  fait  will  firft  cryftallife  ;  next,  the  Glauber’s 
fait,  leaving  the  unfaturated  alcali  to  be  evaporated 
to  a  drynefs.  Thefe  feverally  dried,  their  quantities 
or  proportions  are  to  be  determined  by  the  balance. 

§  245.  Having  parted  the  falts,  we  are  next  to  ex¬ 
amine  and  determine  their  kinds.  The  alcaline  fait  is 
proved,  1.  by  an  acrid,  lixivial  or  urinous  tafte  ;  2. 
by  changing  blew  firups,  green,  3.  by  an  ebullition 
with,  and  faturation  of,  all  acids  •,  conftituting  a  neu¬ 
ter  fait,  according  to  the  nature  of  the  acid  employ¬ 
ed  + ;  4.  by  precipitating  metallic  and  terrene  foluti- 
ons,  made  by  the  means  of  acids  ;  5.  by  precipitating 
a  folution  of  corrofive  fublimate  in  an  orange-colored 
magiftery  ;  6.  by  inlarging  or  difmiffmg  the  volatile 

alcali  in  fait  ammoniac  and  taking  its  place.  The  marine 
fait  is  difcovered,  1 .  by  its  well  known  tafte,  not  equal¬ 
led  by  any  other  ;  2.  by  the  pyramido-cubical  form  of 
itscryftals;  3.  by  Its  decrepitating,  cracking  and  burft- 
ing  into  very  fmall  fragments  upon  being  thrown  on 
burning  coals  or  an  ignited  iron ;  each  molecule  betray¬ 
ing,  by  its  form,  from  what  ftock  it  fprung  ;  4.  by 
pouring  the  ftrong  acid,  called  oil  of  vitriol  Upon  it, 
whereby  a  violent  commotion  and  heat  is  excited  frorri 
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the  flronger  attra&ion  between  the  vitriolic  acid  and  the 
bafe  of  the  Tea  fait,  the  mineral  alcali,  than  between 
this  and  its  own  acid ;  whence,  the  acid  of  fea  fait,  be¬ 
ing  the  moft  light  and  volatile,  flies  off  in  white  fumes ; 
5.  by  its  making  a  folvent  for  gold,  aqua  regia,  with  a- 
qua  fortis ;  6.  by  precipitating  mercury,  lead  and  filver 
diflolved  in  the  add  of  nitre  and  volatilifing  each  in 
mercury  fublimate,  faturnum  cornuum  and  luna  cor¬ 
nua.  The  nature  of  the  other  neuter  fait  is  difcover- 
ed,  1.  by  the  fize  and  figure  of  its  cryftals ;  2.  by  its 
fufibflity ;  Glauber’s  and  Epfom  fait  flowing  with  a 
gentle  heat,  vitriolate  tartar,  refilling  the  moft  vio¬ 
lent ;  3.  Thefe  kinds  of  fait  are  diftinguifhed  from 
nitre,  to  -which  they  bear  the  greateft  refemblance  in 
form,  by  lofing  their  pelucidity  and  crumbling  into  a 
white  powder  in  drying  ;  by  fufing  and  drying,  not 
fulgurating  or  flagrating,  upon  being  thrown  on  a 
red  hot  iron  or  coal ;  by  mixing,  without  any  com¬ 
motion,  with  the  ftrongeft  acids  ;  whereas  the  ftrong 
acid  or  vitriol  propels  the  acid  of  nitre  in  red  fumes, 
with  a  violent  commotion  and  heat ;  by  all,  but  the 
tartar  vitriolate,  precipitating  a  white  abforbent  or  al- 
caline  earth,  when  diflolved  in  water,  upon  the  addi¬ 
tion  of  a  vegetable  fixed  alcali  to  the  folution.  More- 
over,  a.  all  thele  faits  by  fufion  with  one  part  char¬ 
coal  powder,  with  or  without  the  addition  of  a  fixed 
vegetable  alcali,  which  the  tartar  vitriolate  requires  to 
promote  its  fufion,  being  fluxed,  yield  a  mafs  ana¬ 
logous  to  hepar  fulphuris,  which,  like  that  diflb Ives  in 
water,  and  yields  fulphur  in  form  of  a  magiftery  upon 
the  addition  of  any  acid  *.  Of  this  kind  are  all  the 
neuter  faits,  hitherto  difccvered  in  all  the  waters  of 
Europe.  How  different  from  nitre  or  fait  petre,  let 
any  one  confider,  who  knows  the  remarkable  effects, 
which  attend  the  committing  nitre,  charcoal  and  fait 
of  tartar  to  the  fire,  when  they  want  but  one  of  the 
ingredients  of  gun-powder,  or  of  that  compound,  called 
pulvis  fulminans,  from  the  violence  of  its  explofion* 

*  §  I97t  l9%*  l99, 
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§  246.  The  proportion  and  quality  of  our  fait# 
being  thus  determined,*  procede  we  next  to  the  exa¬ 
mination  of  the  infoluble,  folid,  fixed  contents  of  our 
water,  the  terrene  parts.  Upon  confidering  the  va¬ 
riety  of  earthy  particles  floating  in  the  atmofphere, 
the  various  earths,  of  which  our  globe  and  its  furni¬ 
ture  are  compofed,  and  the  great  and  almoft  bound- 
lefs  extent  of  the  diffolving  faculty  of  water  ;  we  may 
be  ftaggered  at  the  bare  attempt.  But,  however  great, 
and,  to  the  fenfes,  feemingly  endlefs,  the  diverfity  of 
earths,  from  different  modifications,  may  appear ;  yet, 
the  real  diverfity  is  certainly  not  fo  great  ;  for,  all  ter¬ 
rene  bodies,  of  what  kingdom  or  clafs  foever  they  be,- 
have  but  one  common  bafe,  earth,  truly  and  proper¬ 
ly  fo  called  ;  the  lalt,  or  the  fait  principle  of  the  an¬ 
cients,  Terra  Prima,  the  primary  or  vitrifiable  earth 
of  the  modern  chemifls,  in  diftindtion  from  theirTer- 
ra  Secunda,  the  phlogifton  or  inflammable  principle, 
and  from  theirTerra  Tertia  or  mercurialis,  the  third  or 
mercurial  earth,  or  metallifing  principle;  which,  with 
water,  are  the  principles  or  elementary  particles,  of 
which  all  material  beings  are  compofed,  and  confli- 
tuted,  as  the  chemical  philofophers  *  demonftrate. 
However,  we  are  not  to  look  for  mere  elementary 
earth  in  our  waters ;  but  for  an  aggregate  of  grofs 
terrene  parts  ;  and  thofe,  that  have  hitherto  been  difi* 
covered,  fall  under  the  general  denominations  of  cal- 
carious,  argillaceous,  or  ochrous.  The  terrene  refi- 
duum  of  water  is  known  to  be  calcarious  or  abforbent, 
1.  by  its  diffolving  in  acids,  with  an  ebullition ;  2.  by 
its  becoming  upon  calcination,  more  white,  and  acrid  to 
thetafle,  inftead  of  infipid  ;  then,  by  hiffingin,  and  heat¬ 
ing,  water,  and  partly  diffolving,  upon  immerfion  there¬ 
in  ;  in  fhort,  by  its  putting  on  the  chara&er  and  qua¬ 
lities  of  lime.  Waters,  confiderably  charged  with  this 
earth,  by  the  vitriolic  acid,  are  of  a  petrifying  nature. 
This  quality  is  moft  evident  if  they  be  natural  baths ; 
there,  we  find  the  fources,  canals  and  receptacles  full  of 

*  Becher,  Stahl. 
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ftoney  concretions,  as  in  the  Caroline  Baths,  in  thofe  of 
Aix  la  Chapelle,  Borfcheit,  &c.  The  fediment  or  refi- 
duum  of  waters  is  known  to  be  argillaceous,  1 .  when  it 
caufes  none  ebullition,  and  difiolves  not  with  acids  \ 
2.  when,  inftead  of  becoming  whiter  and  more  pulve¬ 
rulent  by  calcination,  it  puts  on  a  darker  color,  and  a 
ftoney  hardnefs.  The  ochrous  or  martial  earth  is 
diftinguifhed,  1.  by  its  yellowifh,  redifh,  or  brown 
color*,  2.  by  its  tardily  diffolving,  without  much 
commotion,  in  acids  ;  3.  by  its  growing  red  by  cal¬ 
cination,  and  partly  anfwering  the  attraction  of  the 
load-ftone  ;  4.  by  yielding  fufible  iron,  upon  cemen¬ 
tation  or  calcination,  in  a  clofe  covered  crucible,  with 
oil  or  fat,  particularly  lin-feed  oil. 

§  247.  But,  thefe  are  not  the  onely  terrene  bodies, 
we  find  diffolved  in  water  :  we  fhall,  in  the  fecjuel, 
find  another  fubftance  intimately  fufpended  in  water, 
which,  as  foon  as  it  puts  on  a  concrete,  though  it  be 
a  faline  form,  is  then  neverthelefs  as  infoluble,  as  any 
earth  or  (tone  :  I  mean  the  felenite,  which,  upon  a 
flight  evaporation,  immediately  after  the  ochrous  or 
martial  earth,  precipitates  in  pellucid  fleaks,  in  the  Pyr- 
mont,  Spa,  and  fome  other  waters. 

§  248.  Having  thus  layed  down  general  rules  for 
the  examination  of  all  waters,  fhewn  how  they  may 
be  impregnated,  and  how  that  impregnation  may  be 
difcovered,  I  now  come,  according  to  the  order  pro- 
pofed,*  to  confider  the  fimple,  fweet,  or  infipid  ter- 
reftial  waters,  beginning  with  the  principal  waters  ufed 
in  the  oeconomy  of  life  in  and  about  our  capital,  which 
at  prefent  demands  my  chief  attention  and  care. 

Of  the  common  waters ,  in  general  ufey  in  and  about 

London. 

§  249.  After  a  man  has  in  the  proper  fcholes  ac¬ 
quired  that  pitch  of  erudition  and  knowledge  of  na- 
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Cure,  which  intitules  him  legally  to  the  appellation  of 
Phyfician,  and  really  qualifies  him  to  judge  of  mat¬ 
ters  in  general,  of  man,  and  fuch  things  as  relate  to 
his  health  in  particular  ;  his  firft  care  fhould  be  to  in¬ 
form  himfelf,  as  well  as  poffible,  of  the  nature  and 
qualities  of  the  climate,  in  which  he  purpofes  to 
pradice,  to  make  himfelf  well  acquainted  with  the 
foil,  the  air,  and  the  water,  together  with  their  feve- 
ral  produds,  whether  conducive  to,  or  deftrudive  of, 
the  life  or  health  of  mankind  :  Without  this,  no  man 
can  be  prefumed  capable  of  directing  the  ufe  of  the 
proper  air  and  aliments,  the  avoiding  noxious  things, 
and  much  Jefs  for  pointing  out  other  means  for  fup- 
porting  life,  preferving  prefent,  or  reftoring  inter¬ 
rupted  or  lofted  health.  And  therefore,  the  phyfi¬ 
cian,  that  wants  this  branch  of  natural  knowledge, 
muff  be  very  defedive  in  his  profefiion. 

§  250.  Of  all  thefe  matters,  none  feems  to  have 
leis  engaged  the  attention  of  the  judicious,  than  the 
examination  of  waters  in  general  ;  fuch  elpecially,  as 
are  ufed  for  the  ordinary  purpofes  of  life.  Some  re¬ 
gard,  it  is  true,  has  been  payed  to  the  mineral  wa¬ 
ters  ;  they  have  employed  the  pens  of  many.  But, 
what  degree  of  eftimation  authors  deferve,  who  take 
upon  them  to  treat  of  compound  bodies,  without  ex- 
planing  or  examining  the  fimples  of  which  they  are 
eompofed  ;  who  pretend  to  analyfe  a  compound  mi¬ 
neral  water,  without  giving,  or  perhaps,  forming  to 
themfelves,  any  idea  of  a  fimple  -water,  let  men  of 
common  fenfe  determine.  To  which,  by  the  bye, 
let  me  add,  that  moft  of  the  voluminous  and  numer¬ 
ous  tracts,  and  of  thefe  the  moft  pompous,  we  have, 
upon  mineral  waters, have  been  publifhed  by  men  living 
or  practicing  upon  the  fpot,  not  always  competent 
judges  of  the  fubjed,  but  always  interefted  in  the 
lame  of  the  particular  water,  which  was  their  idol, 
tne  Diana  of  the  Ephefians ;  and  always  interefted  in 
letting  the  world  know,  by  a  book  or  pamphlet,  cal¬ 
culated  for  tne  purpofea  where  the  inouth  of  the  ora- 
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cle,  the  Prieft  of  the  myfteries  was  to  be  confulted  : 
Such  a  man’s  evidence  muft  therefore  be  deemed  as 
doubtful,  concerning  the  efficacy  of  his  favorite  wa¬ 
ter,  as  that  of  any  other  prieft  touching  the  miracles 
of  the  ffirine,  by  which  he  gets  his  bread. 

§  251.  Before  I  precede  to  the  confideration  of  the 
mineral  or  medicinal  waters,  I  fhall  firft  examine  thofe, 
that  are  immediately  neceffary  to  life,  the  fimple  wa¬ 
ters.  Of  thele,  we  are  ferved  with  greater  variety 
and  abundance,  than  any  city  in  Europe  can  boafl : 
There  is  not  a  confiderable  ftreet  in  London  which  is 
not  furnifhed  with  fuch  plenty  of  water,  by  way  of 
aquedudts  or  pipes,  from  various  fources,  befides 
what  its  wells  by  pumps  fupply,  that  not  onely  the  or¬ 
dinary  offices  on  the  ground  floor,  or  under  it,  in  eve¬ 
ry  houfe,  but  even  the  upper  ftory  of  moft  houfes 
are,  or  may  be,  fupplied  with  water  by  pipes  from  the 
common  aqueducts  in  the  ftreet.  Such  is  the  plenty 
of  this  ufeful  element,  that  in  many  of  the  great 
ftreets  there  is  enough  to  ferve  the  common  draught 
cattle,  and  proper  repofitories  are  fixed  to  receive  and 
keep  it  for  thefe  purpofes.  Befides,  in  moil  of  the 
broadeft  ftreets,  there  are  common  cocks  for  watering 
the  ftreets  in  fummer  j  from  the  overflowings  of  which, 
moft  places  are  fupplied  with  water  enough  to  fup- 
prefs  duft  and  cool  the  pavements  in  the  fummer,  and 
to  wafh  away  their  filth  in  a  running  ftream  through 
their  cannals  in  the  winter.  This  plenty  of  water  pre¬ 
vents  our  having  a  number  of  hands,  which  may  be 
better  employed,  occupied  in  hawking  water  about,  as 
may  be  feen  in  Paris,  and  other  great  cities  ;  and  un¬ 
doubtedly  is  one  of  the  principal  caufes  why  our  capi¬ 
tal  is  the  moft  healthful  great  city  in  the  world. 

§  252.  The  fources,  whence  we  draw  our  fupplies 
of  water,  are  various,  exclusive  of  our  wells,  which 
are  very  numerous  and  confiderable.  The  firft  and 
great  fource  is  the  river  Thames,  that  great  ornament 
and  fupport  of  our  kingdom  in  general,  but  particular 
ly  of  our  metropolis.  From  this,  water  is  drawn  by  ma¬ 
chines, 
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chines  in  different  places,  as  at  London-Bridge,  Chel- 
fea,  and  at  York- buildings,  and  conveyed  by  proper 
aqueduds  to  different  parts  of  the  town.  The  fecond 
is  that,  called  the  New- River,  brought  in  an  open  wa- 
ter-courfe  from  the  river  Lee  in  Hertfordfhire,  to 
Ifiington ;  whence,  it  is  conveyed  by  pipes  to  furnifh 
a  great  number  of  ftreets  in  town.  The  third,  is 
Hampftead,  where  rain  water,  together  with  that  of 
fome  fprings,  is  collected  and  dammed  up  in  ponds, 
and  thence  conveyed  by  pipes  to  town.  The  fourth, 
is  a  large  fpring,  at  the  end  of  Rathbone-place,  whofe 
water  is  raifed  by  a  machine,  now  wrought  by  an 
feorfe,  and  thrown  into  an  open  repofftory,  where  it 
Rands,  till  it  is  fuffered  to  run  by  pipes  to  the  feveral 
ftreets  in  which  it  is  ufed. 

§  253.  To  thefe  the  different  wells,  that  furnifh  the 
town  may  be  added.  But,  as  it  would  be  endlefs  to 
recite  the  extreme  variety  of  them,  I  fliall  confine 
myfelf,  for  the  prefent,  to  fome  of  the  moft  remark¬ 
able  and  moft  generally  ufed  of  thofe,  that  have,  as 
yet,  fallen  under  mine  obfervation. 

Of  Thames  water,  as  it  is  commonly  ufed  in  London. 

§■254.  For  the  trials  of  this  water,  I  judged  ne- 
cefiary  to  be  made,  I  had  it  taken  up,  at  the  different 
times  of  the  tide,  over-againft  Somerfet-Houfe,  about 
the  middle  of  the  river.  Here,  I  fhall  fet  down  the 
extremes  onely  of  high  and  low  water,  and  the  expe¬ 
riments  made  upon  it  at  thefe  times  of  the  tide,  as 
one  of  the  principal  caufes  of  the  changes  wrought 
in  this  water.  It  is  alfo  fit  it  fhould  be  noted,  that  I 
made  mine  experiments  in  warm  weather  in  May, 
when  there  had  been  no  rain  for  above  three  weeks  : 
Rivers,  and  even  fome  fprings,  will  be  found  to  vary 
according  to  the  quantity,  as  well  as  the  quality,  of 
the  rain  they  receive. 

§  255.  The  water  at  low,  as  well  as  high  water, 
was  turbid,  but  the  l^ter  moft  fo.  Upon  {landing 
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to  fubfide,  it  grows  clear,  but  not  perfedtly  color- 
lefs.* 

§  256.  Pafled  through  filtrating  paper,  it  becomes 
quite  clear  •,  but,  fill  retains  fome  pale  ffiades  of  a 
white  wine-color.  The  coffin  of  paper,  through 
which  it  paffies,  being  weighed  before,  and,  upon 
drying,  after  filtration  of  a  pint  of  the  low  water* 
will  be  found  to  increafe  in  weight  from  under  half  a 
grain  to  upwards  of  agrain  and  even  to  one  grain  and  an 
half ;  the  high  water  increafes  to  two  grains  and  fome- 
times  upwards.  This  is  the  proportion  of  infoluble 
matter,  quite  foregne  to  the  nature  of  water,  found  at 
different  times  in  the  Thames  at  London  ;  which,  for 
all  the  nicer  purpofes,  fhould  be  feparated  before 
ufing. 

§  257.  In  the  following  experiments,  two  ounces 
of  the  water  was  ufed  in  each  ;  the  letter  L.  denotes  the 
low  and  the  letter  H.  the  high  water  compared  ; 

§  258.  r.  Sirup  of  violets  twenty  drops,  is  frit 
diluted  onely  •,  but,  upon  mixture,  changes  to  a  fea 
green,  which  heightens  fomewhat  upon  (landing  with  L. 

§  259.  2.  The  like  appearances  are  produced  in  LL 

§  260.  3.  Infufion  of  Campechy  log-wood  in  dif- 
tilled  water,  of  a  very  deep  yellow,  or  dark  orange 
color  *,  in  L.  every  drop,  as  far  as  four  or  five,  upon 
mixing  is  changed  to  a  pink  color,  which,  upon 
{landing,  is  heightened  to  a  crimfon. 

§  261.  4.  In  H.  a  fimilar  effedl  is  produced  ;  but, 
the  color  paler,  and  inclining  to  a  rofe  purple. 

§  262.  5.  A  grain  of  cochinelie  in  powder  thrown 
into  L.  flrikes  a  pink  bloom  on  mixture,  which,  upon 
{landing,  firfl  heightens  to  a  crimfon  and  then  fades 
to  a  pale  muddy  purple,  letting  fall  obfcure  green 
clouds. 

§  263.  6.  The  fame  in  H.  produces  nearly  the 
fame  efe&s,  the  purple  brighter  and  the  clouds  paler, 

*  Thames  water  at  Richmond  is  always,  in  cry  weather,  per- 
fectly  co’lorlefs  amd  pellucid.  Its  receding  from  thefe  qualities  miift 
bj  owing  to  the  foregne  mixtures  it  receives  about  London. 
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§  264.  7.  Alcaline  ley,  five  drops,  in  L.  each  fliers 
a  flight  milky  cloud,  and  upon  mixture,  it  becomes 
milky  all  over.  Upon  handing,  the  glafs  becomes 
flightly  coated  with  a  pale  earth,  whileft  an  inconfider- 
able  light  fediment  is  found  at  the  bottom. 

§  265.  8.  In  H.  the  like  appearances  in  general, 
feeming  fomewhat  more  milky. 

§  266.  9,  A  folution  of  foap,  in  L.  caufed  a  kind 
of  pearl-colored  milkinefs  *,  but,  no  coagulation  •,  for, 
next  day,  the  mixture  appeared  pretty  fmooth  and 
uniform. 

§  267.  10.  In  H.  the  like  appearances  as  in  L.  at 
lirft ;  but  next  day,  fome  grumcus  coagulations  were 

found. 

§  268.  11.  The  diluted  acid  of  vitriol  works  no 
perceptible  change  in  either  L.  or  H.  and  confe- 
quently  none  other,  of  inferior  ftrength,  works  any. 

§  269.  12.  A  folution  of  quickfilver  in  the  acid  of 
Tea  ’fait,  that  is,  mercury  fublimate,  diffolved  in  a  fuf- 
ilcient  quantity  of  pure  water,  this,  as  far  as  ten  drops, 
wrought  no  fenfibie  change  on  mixture  with  L.  Upon 
handing,  a  mother  of  pearl-colored  pellicle  covered 
the  furface,  leaving  the  liquor  underneath  flightly 
milky. 

§  270.  13.  In  H.  much  the  fame  effedls  were 
wrought  *,  the  pellicle  was  paler,  and  fome  very  light 
grumous  precipitate  appeared. 

§  271.  14.  A  folution  of  mercury  in  the  acid  of 
nitre  ;  This  produced  pale  clouds  at  every  drop,  which 
appeared  at  firft  milky  and  white,  but  foon  changed 
to  a  yellowifh  color.  I  added  four  drops  ;  being  mix¬ 
ed,  the  liquor  got  the  fame  color  all  over.  Upon 
handing,  a  flight,  pale  pellicle  arofe  and  a  muddy  o- 
chre-colored  fediment  fubflded. 

§  272.  15.'  In  H.  the  like  effedts  were  fliewn, 

y/ith  a  fomewhat  larger  precipitation. 

§  273.  16.  A  folution  of  lead  in  dihilled  vinegar ; 
of  this  every  drop,  as  far  as  four  or  more,  caufed  a 
bright  milky  cloud  ,  which,  growing  more  opac  and, 

white. 
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white,  fubfided.  At  four,  being  ftirred,  it  had  a 
milky  opacity  all  over.  Upon  {landing,  it  threw  up 
a  broken,  pale  pellicle,  and  let  fall  a  (light,  white  pre¬ 
cipitate. 

§  274.  17.  With  the  FI.  the  difference  of  effects 
were  not  feniible. 

§  275.  18.  A  folution  of  filver  in  the  acid  of  ni¬ 
tre,  to  four  drops,  in  L.  caufed  a  pearl- colored  milki- 
nefs  firfh  in  clouds ;  upon  (birring,  all  over.  Upon 
(landing,  this  fubfided,  covering  the  bottom  and 
Tides  of  the  glafs  with  a  fair,  violet  purple  precipi¬ 
tate. 

§  276.  19.  In  FI.  it  produced  fimiiar  effects,  the 
precipitate  inclining  more  to  the  rofe,  than  the  violet, 
yet  partaking  of  the  color  of  each. 

§  277.  By  what  has  been  fayed,  in  the  general 
idea  of  falts  and  the  method  of  examining  waters,  it 
is  eafy  to  conceive  the  caufes  of  thefe  changes,  or  ra¬ 
ther  to  what  mixture  in  the  waters,  they  are  to  be  im¬ 
puted.  From  Exp.  1.  2.  an  alcaline  principle  in  a 
(mail  quantity  is  aparent  in  Thames  water  at  London  ; 
lefs  at  high,  than  low,  water  *,  befides,  at  that  time, 
fome  particles  more  of  fea  fait  mix  with  it,  than  can 
be  in  it  when  the  tide  is  out.  3,  4;  5,  6  *,  (hew  a 
caicarious  earth  diflolved  in  the  marine  acid,  with 
perhaps  fomething  of  the  volatile  alcali  ^  whence  it 
appears  an  unfit  water  for  the  fcarlet  dye.  7,  8.  (hew 
both  charged  with  terrene  parts,  which  mud  have 
been  difiblved  by  means  of  an  acid  *,  of  which  the  FI. 
ferns  to  contain  more  than  the  L.  by  its  giving  more 
precipitate  with  the  fame  quantity  of  alcali.  This 
notion  ferns  confirmed  by  9,  10.  in  the  former  of 
which,  the  foap  unites  with  the  water  ;  whiled  in  the 
later,  it  is  partly  decompofed.  11.  (hews,  an  alcali  is 
not  predominant  in  either.  By  12,  13.  it  appears,  the 
quantity  of  alcaline  matter  is  mod  inconfiderable.  By 
J4,  15,  that  fome  abforbent  earth,  by  the  means  of 
an  acid,  is  fufpended  in  the  water  •,  of  the  later  of 
which  more  appears  in.H.  than  in  L.  water,  by  the  later 
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experiment.  This  acid  appears  to  be  the  univerfaf, 
from  the  color  of  the  precipitate  *,  which,  were  it  the 
acid  of  fait,  fhould  be  a  pure  white.  This  terrene 
impregnation  is  fliewn  above,  7,  8  j  9,  10.  In  fur¬ 
ther  proof  of  thefe,  come  16,  17.  As  18,  19  do,  to 
demonflrate  fome  portion  of  a  muriatic  fait,  of  which 
there  appears  moft  in  H. 

§  278.  To  give  farther  proofs  of  thefe  trials,  and 
to  determine  the  proportions  and  natures  of  the  folid 
contents  in  this  water,  evaporated,  after  having  firft 
filtrated  it,  at  different  times  of  the  tide.  I  fhall  here 
onely  recite  the  extremes  :  I  took  a  gallon  of  the 
Thames  at  low  water  from  the  former  place,  fet  it  in 
a  clean  glafs  bell  or  pan  placed  in  fand,  in  a  fand  fur¬ 
nace.  I  gave  fire  gradually,  till  a  vapor  arofe  ;  and 
kept  it  in  that  degree  of  heat,  raifing  it  out  of  the 
fand,  as  the  humidity  exhaled,  till  the  whole  was  con- 
fumed.  In  the  procefs,  I  obferved,  1.  as  it  heated, 
it  threw  off  fome  air  in  bubbles  to  the  fides  of  the 
glafs  and  furface  •,  but  not  fo  much,  as  moft  of  our 
fprings  and  pumps ;  2.  It  grew  fomewhat  milky  *,  3. 
It  threw  up  a  terrene  pellicle  ;  4.  During  this  time, 
no  remarkable  fmell  could  be  perceived  from  it  *,  5. 
The  liquor,  Y/hich  was  not  at  fir  ft  perfe&iy  eolorlefs, 
as  the  humidity  exhaled,  the  remaning  part  appeared 
more  colored ,  even  to  that  of  white  wine,  and  ftiil  deeper 
towards  the  end ;  6.  As  it  confumed,  it  left  fome 

light,  pale  earth  along  on  the  fides  of  the  glafs,  loofe- 
ly  adherent  ;  7.  When  it  was  reduced  to  about  three 
or  four  ounces,  it  began  to  coat  the  glafs  round  its 
furface  with  a  thick,  brown,  feeming  greafy  cruft ; 
this  continued  for  about  half  an  inch,  but,  8.  below 
it,  nothing  remaned,  upon  completing  the  evapora¬ 
tion,  but  a  thin  coating  of  coarfer,  fand  like  earth, 
llightly,  if  at  all,  adherent.  9.  Expofed  to  the  open 
air,  at  the  lower  part  efpecially,  it  contra&ed  fome  hu¬ 
midity,  and  grew  foft  and  pukaceous.  10.  The  glafs 
fet  again  in  warm  fand,  it  readily  dried  as  before  ;  be¬ 
ing  card  ully  gathered  and  mixed,  it  appeared  of  a 
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dark  olive  or  lute  color,  and  weighed  fiveteen  grains. 
It'  Felt  gritty  or  fandy  between  the  teeth,  and  tailed 
ilightly  bitterifh,  acrid  and  faline. 

§  279.  One  gallon  of  Thames,  at  high  water,  exhi¬ 
bited  the  like  appearances  and  products,  upon  the  fame 
treatment  ;  but,  a  greater  quantity  of  folid  contents  : 
For,  the  refiduum  dried  with  equal  care  weighed  fix- 
teen  grains  and  an  half,  which  tailed  evidently  more 
fait,  than  the  preceding. 

§  280.  Thus  it  appears,  that  every  pint  of  puri¬ 
fied  Thames  water,  at  London,  contains,  in  the  one 
extreme  lefs  in  the  other  more,  about  two  grains  of 
folid  matter,  which  now  remanes  to  be  examined. 

§  281.  1.  This  matter,  with  the  ilrong  acid  of  vi¬ 
triol,  caufed  a  ilrong  ebullition  and  fome  degree  of 
effervefcence ;  and  emitted  fome  fumes,  with  all  the 
fenfible  appearances  of  the  acid  of  fea  fait. 

§  282.  2.  In  the  diluted  acid  of  vitriol,  a  very 

fenfible  ilrong  ebullition,  which  continued  long,  with¬ 
out  a  complete  folution. 

§  283.  3.  Ten  grains  of  the  dry  matter,  wafhed 
with  an  ounce  of  pure  water,  gave  it  the  tinfture  of 
mountane  wine,  and  left  in  the  filtrating  paper  fix 
grains  of  infoluble,  confequently  terrene,  matter,  of 
an  afh  color. 

§284.  4. The  walkings  of  this,  1.  grow  milky  with 
alcohol :  2.  work  no  very  remarkable  change  in  (imp  of 
violets  ;  3 .  are  not  fenfibly  affedled  by  acids ;  unlefs  the 
vitriolic,  which  in  large  quantities,  expels  the  fumes  of 
the  fait,  with  a  great  effervefcence,  and  forms  a  felenite  ; 
4.  mix  with  alcaline  leys  without  anycom motion;  but  fuf- 
fer  a  confiderable  precipitation,  which  is  of  the  nature  of 
magnefiaalba  ;  5.  precipitate  a  folution  of  quickflver, 
not  perfeflly  white  ;  6.  that  of  fiver,  into  luna  cornua  5 
7.  evaporated,  they  leave  the  glafs  coated  in  pale  yellow 
rings,  which,  fcraped  off,  give  about  three  grains  in 
weight,  of  a  faline  and  oleofe  tafle,  which  grows  moifl 
in  the  air;  8.  reftifed  fpirit  of  wine  poured  on  it  and 
digefled,  diffolved  and  carried  off  the  coloring  matter, 
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leaving  the  faline  behind  ;  9.  Thefe  diflolved  in  wa¬ 
ter  gave  cryftals  and  every  other  proof  of  fea  fait, 
weighing  near  two  grains ;  but,  could  not  be  kept  long 
dry;  10.  The  tindture  had  an  higher  aromatic  fmell 
and  tafte  than  the  fpirit ;  1 1 .  It  grew  milky  upon  mix¬ 
ture  with  acids ;  but,  without  any  ebullition  ;  12.  It 
did  the  fame  with  pure  water. 

§  285.  5.  Ten  grains  of  the  firft  refiduutn  thrown 
into  a  {mail,  well  ignited  crucible,  it  fumes  and  flames, 
and  gives  a  fmell,  fuch  as  if  oil  or  greafe  were  burn¬ 
ing,  without  any  fenfible  acid  vapor  or  blev/nefs  in  the 
flame.  It  then  becomes  black.  Upon  urging  the  fire, 
till  it  is  ignited  all  over,  it  ceafes  to  fume  ;  does  not 
fufe  ;  changes  color  to  a  pale  afh  color  •,  lofes  fomewhat 
better  than  four  grains  of  its  weight,  and  gets  fome- 
thir  g  of  an  alcaline  or  acrid  tafte. 

§  286.  6.  The  walkings  of  this  calx,  1.  tafte  like  lime 
water  precifely,  and  like  that  throw  up  a  pellicle  on 
ftanding  ;  2.  turns  firft  to  a  bright  and  then  to  an  ob- 
fcure  green  with  firup  of  violets  ;  3.  becomes  milky 
and  lets  fall  a  fine  white  precipitate  with  volatile  and 
fixed  alcalies ;  4.  mixes  without  commotion  with  dilu¬ 
ted  acids ;  and  gives  every  other  known  proof  of  be¬ 
ing  a  perfect  lime  water. 

§  287.  From  §  281.  1.  and  §  282.  2.  It  appears, 
that  thefe  mixed  folid  contents  of  our  water  contain, 
an  abforbent  earth  and  fca  fait.  §  283.  3.  and  §  285. 
5.  fhew  the  terrene  parts  to  be  fix  grains  in  ten. 
§  284.  4.  proves  the  coloring,  which  is  probably  an 
oily,  matter,  together  with  the  faline,  diffolved  in  the 
water,  to  be  four  grains  in  ten.  §  284.  4.  N°.  6.  de- 
monftrates  about  three  of  thefe  four  grains  to  be  fea 
fait,  with  a  fuperabundance  of  its  acid  and  fome  earth, 
whence  it  is  apt  in  part  to  deliquefee  ;  the  reft  an  oily 
matter.  And  §  285.  5.  and  §  286.  6.  prove  the 
earth  to  be  calcarious.  Of  the  faline  or  foluble  parts, 
more  in  the  fequel. 

§  288.  Thefe  are  the  conftituent  parts  of  Thames 
water  and  their  proportions  at  low  water,  in  London. 

The 
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The  oneJy  difference  obfervable  in  the  high,  is  a  little 
more  fait, 

§28 9.  Many  have  fought,  and  fome  Spoke  ot,  a 
Spirit  to  be  extracted  from  Thames  water.  It  is  found 
liable  to  ferment  and  putrify.  This  may  happen 
from  the  oily  matter  and  others  in  the  water ;  yet,  it 
chiefly  happens  when  it  has  layen  fometime  in  wooden 
veffels.  What  it  then  affords  by  diftillation  is  by  no 
means  to  be  imputed  to  the  water  alone  *,  it  partly  be- 
longs  to  the  extractive  parts  of  the  wood,  which  the 
water  dilTolves,  fubtilifed  by  fermentation  or  putrerac- 
tion.  But,  from  the  component  parts  of  the  water, 
and  from  the  immenfe  variety  of  mixtures,  it  receives 
from  the  city,  it  will  not  be  wondered,  if  it  fhould^be 
more  apt  than  ordinary  to  ferment  and  putrify.  1  he 
products  of  fermentation  and  putrefaction  are  not  to 
be  attributed  to  the  water  ;  both  of  thefe  are  but  crea¬ 
tures  of  thefe  operations,  and  confequently,  foregne  to 
the  water,  in  the  natural  flate  ,  in  which  alone  it  falls 

under  our  cognifance  here.  * 

§  290.  This  is  found  one  of  the  lighteft,  pureft, 
fofteft  and  bed:  river  waters,  into  which  the  tide  flows. 
The  quantity  of  matters,  foregne  to  pure  water,  con¬ 
tained  in  it,  is  very  inconfiderable •,  notwithstanding 
the  immenfe  quantity  it  daily  appears  to  receive.  It 
is  not  eafy  to  colleCt  rain  water  with  much  lefs ;  efpe- 
cially  near  a  great  city.  And  though  the  proportions 
may  be  found  to  vary,  yet  thefe  fame  principles  or  ra¬ 
ther  mixtures  are  to  be  found  in  fome  degree  in  moft 
waters,  that  touch  the  earth. 

§291.  Such  Superficial  naturalifts,  as  enter  upon 
the  examination  of  fome  one  or  more  medicinal  wa¬ 
ters,  without  having  ever  enquired  into  the  nature  of 
Simple  water,  or  compared  the  one  with  the  other,  are 
apt  to  aferibe  the  virtues  of  their  favorite  water, which, 
with  many,  may  be  confidered  as  their  idol,  to  fome  one 
or  more  of  the  ingredients,  now  demonftrated  in  the 
Thames,  and  to  be  found,  in  fome  degree,  in.  all  wa¬ 
ters,  Simple  as  well  as  medicated.  Upon  looking  into 
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any  of  our  modem  thermal  phyficians,  it  will  readily 
appear,  that  they  afcribe  fulphur  and  bitumen,  and 
even  give  the  epithets,  fulphureous  or  bituminous,  to 
certain  waters,  for  no  better  reafon,  than  an  oily 
fubflance  appearing  in  their  refidua,  as  here.  The 
fenfible  will  afluredly  beware  of  confiding  in  fuch 
waters,  as  fulphureous ;  when  all  he  meets,  whether 
hot  or  cold,  are  generally  fuch,  in  fome  meafure.  And 
who  fhould  truft  the  phyfician,  who  relies  on  any  wa¬ 
ter  for  fulphureous  qualities,  which  are  found  as 
plenty  in  fprings,  rivers,  lakes  and  ponds,  as  in  his 
boafted  Bath  ? 


Of  the  New  River  Water. 


§  292.  Next  in  order,  as  in  importance  in  the  oe- 
conomy  of  life,  to  this  metropolis,  is  the  great  fource 
of  water,  with  which  our  city  is  fupplied  by  an  aque- 
du<5t  from  Hertford-fhire  I  mean  the  New  River, 
whofe  water  is  conveyed  from  the  refervoirs  at  Ifiing- 
ton  to  many  different  parts  of  our  capital.  This  wa¬ 
ter  bears  great  analogy  to  that  of  the  Thames  at  low 
water,  as  appears  by  the  following  experiments. 

§  293.  1.  It  is  nearly  the  fame  in  pellucidity  and 
color,  at  the  taking  up  from  its  courfe,  and  when 
fined  by  fubfidence  or  filtration  ;  in  the  later,  it  leaves 
much  the  fame  quantity  of  foulnefs. 

§  294.  2.  It  gives  a  paler  green  with  firup  of  vio¬ 
lets. 

§  295.  3.  It  gives  a  paler  pink  color,  with  Cam- 
pechy  wood  ;  but,  heightens  in  the  fame  manner  and 
degree  with  Thames  at  low  water. 

§  296.  4.  With  cochinelle,  it  produces  the  like 
appearances,  as  that. 

§  247.  5.  The  fame  effects  are  alfb  produced  in 
both,  with  fixed  alcalies,  concrete  and  liquid  ;  but,  in 
a  (lighter  degree  ♦,  for,  this  becomes  lefs  milky  and 
fhews  lefs  fediment. 

§  298,  6.  With  a  folution  of  foap,  it  becomes  lefs 
jsfflky,  and  upon  flanging  ‘hews  no  coagulation  or  fe- 
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$  299.  7.  It  fuffers  no  fenfible  change  with  acids, 

§  300.  8.  With  a  folution  of  corrofive  fublimate, 
it  fuders  no  vifible  change  at  mixture;  upon  Handing, 
it  throws  up  a  diverficolored  pellicle,  in  which  orange 
appeared  to  predominate.  There  was  no  perceptible 
milkinefs  nor  other  alteration,  but  many  fmall  air  bub¬ 
bles  about  the  glafs. 

§  301.  9.  With  the  folution  of  mercury,  it  pro¬ 
duced  much  the  fame  appearances,  as  L.  with  rather 
a  {lighter  precipitation. 

§  302.  10.  With  the  folution  of  lead,  all  the  fame 
appearances,  but  in  a  lower  degree,  were  produced. 

§  303.  11.  With  the  folution  of  filver,  it  wrought 
the  like  efiedts  *,  but  (lighter  •,  and  with  the  precipitate 
of  a  pale  violet  color. 

§  304.  As  this  water  is  found  to  bear  fuch  ana¬ 
logy  to  that  of  the  Thames  at  low  water,  as  to  point 
out  a  com  pari  fon  ;  the  reafon  for  the  effects  of  thefe 
trials  are  to  be  fought  under  the  former  head. 

§  305.  I  committed  this  water  to  evaporate  in  the 
fame  manner,  as  that  of  the  Thames  was  before  treat¬ 
ed.  I  found  it  yielded  all  the  fame  appearance,  but 
in  a  lower  degree ;  except  air,  which  feemed  in  this 
more  abundant.  The  refiduum  was  of  a  pale  color. 
And  a  gallon  yielded  but  fourteen  grains.  This  feem¬ 
ed  alfo  lefs  fait  to  tafte. 

§  306.  1.  This  matter  in  the  ftrong  and  diluted 

acid  of  vitriol  gave  the  fame  appearances  and  produced 
the  fame  effedls  as  in  §  281.  1.  §282.  2. 

§  307.  2.  Ten  grains  of  it  gave  not  fo  Hrong  a 
tindlure  as  in  §  283.  3.  Left  in  the  filtrating  paper, 
of  terrene  matter  of  a  paler  color  than  before  walking, 
above  feven  grains. 

§  308.  3. The  walkings,  1.  deftroy  the  color  of  firup 
of  violets,  and  then  give  a  pale  fea  green  upon  Hand¬ 
ing  ;  2.  become  milky  with  alcaline  ley  and  with  alco¬ 
hol  ;  3.  arenotfenfibly  affefted  by  diluted  acids ;  4,  caufe 
a  milkinefs  and  precipitation  with  a  folution  of  quick- 

filver, 
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filver,  lefs  colored  than  that  in  §  284.  4.  3.  and  the 
like  precipitatation  of  lima  cornua,  in  a  folution  .of 
filver,  rather  paler,  but  upon  Handing,  partly  of  a 
Hate  color  ;  5.  They  give  all  the  other  effects  of  num¬ 
bers  6,  7,  8,  9,  10,  11.  with  lefs  of  the  coloring 
matter  and  rather  more  of  the  fait. 

§  309.  4. Ten  grains  of  the  dried  refiduum,  thrown 
into  an  ignited  crucible,  fumed  and  flamed  ;  but  more 
(lightly  and  Ikortly  than  that  of  Thames  water.  Cal¬ 
cined  like  that,  it  did  not  fufe  ;  loffed  foniewhat  better 
than  three  grains  of  its  weight ;  changed  to  a  paler 
afh-color  •,  and  to  an  abforbent  and  lime-like  tafle,  ra¬ 
ther  fighter,  than  that  of  Thames  water  *,  §285.3. 

§  310.  5.  The  walkings  of  this  calx  Hood  every 

tell  of  lime  water,  as  well  as  that  of  §  286.  6. 

§  31 1.  From  thefe  experiments  and  obfervations, 
it  appears  in  what  manner  and  proportion  this  water 
differs  from  or  agrees  with  the  Thames  water.  The 
reafons  are  fo  obvious,  from  what  has  before  been 
fayed,  that  pointing  them  out  would  be  but  teadious 
and  unneceffary  repetitions  to  the  intelligent  and  at¬ 
tentive,  by  whom  alone  lean  hope  to  be  underftood. 

§  312.  Thefe  waters  may  with  fafety  and  propriety 
be  ufed,  wherever  a  pure  fo-ft  water  is  requifite,  for 
drinking  or  bathing ;  for  walking  or  bleaching  ;  for 
dreffing  of  food,  animal  and  vegetable  ;  in  the  ways 
of  baking  or  boiling;  for  making  malt  and  for  brew¬ 
ing  ;  for  preparing  medicines  by  infufion,  decodlion, 
diftillation,  &c.  But,  for  the  exadt  dilution  of  folu- 
tions  for  precipitations ;  for  the  wafhing  of  magifle- 
ries ;  for  dying  the  tenderer  colors ;  for  the  accurate 
cryftallifation  of  fairs,  and  the  like  operations,  purer 
Waters  fhould  be  fought  by  the  curious  operator. 

Of  Hampstead  Wa ter. 

§  31.3.  1.  This  is  partly  the  produdt  of  fprings  and 
partly  rain  water  collected  in  ponds  about  the  hills  of 

Hamp- 
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Hampftead  and  High  gate,  about  four  miles  from 
London,  and  conveyed  by  pipes,  through  Kentiik- 
town,  to  certain  parts  of  the  town. 

§  143.  2.  It  is  feldorn  quite  bright  to  the  eye,  till 
it  Hands  feme  time  to  fubfide.  After  rain,  it  is  very 
apt  to  be  turbid,  from  the  quantity  of  light  clay,  walk¬ 
ed  into  it  from  the  hills  and  high  ways. 

§  315.  3.  Set  {landing  in  a  glafs  for  twenty-four 
hours,  it  1.  difeharges  fome  air,  in  fmall  bubbles, 
which  fly  off  partly  at  the  furface  and  partly  (lick  to 
the  Tides  of  the  veifel ;  2.  It  lets  fome  light  fediment 
fall,  and  grows  proportionably  clearer. 

§316.  4.  The  color  of  firup  of  violets  is  firft  di¬ 
luted,  then  changes  to  a  fea  green,  which  upon  Hand¬ 
ing  heightens.  In  twelve  hours,  it  becomes  yellowilh. 

§  3  3;  7.  5.  The  infufion  of  Campechy  log-wood 
gives  a  pink  bloom  •,  upon  Handing,  a  little  while, 
heightens  fomewhat ;  afterwards  begins  to  fade,  till 
in  feme  hours  it  comes  to  the  color  of  old  Canary 
wine. 

§  318.  6.  With  cochinelle  it  gives  a  very  beautiful 
crimion,  which  heightens  upon  Handing,  and  in  twelve 
hours  fuffers  no  diminution  of  color. 

§  319.  7.  Alcaline  falts,  concrete  and  liquid,  in 
double  the  proportion  added  to  Thames  water,  work 
hardly  any  fenfible  change,  upon  mixing  or  Handing 
in  this  water. 

§320.  8.  The  folution  of  foap  mixes  fmoothly 
and  caufesa  flight  ladlefcence  ;  but,  none  other  fenfible 
change. 

§  321.  9.  With  the  (lighter  vegetable  acids,  as  dk 
Hilled  vinegar,  it  fuffers  no  change.  With  the  dilu¬ 
ted  vitriolic  acid,  it  mixes  without  any  fenfible  com¬ 
motion  ;  upon  Handing  fhews  fome  air  bubbles  and 
feems  fomewhat  brighter. 

§  322.  10.  With  the  folution  of  mercury  fublimate, 
upon  dropping,  no  change  appears  ;  upon  Handing  it 
feems  laftefeent,  and  throws  up  a  flight,  pale,  mother- 
of-pearl- colored  pellicle,  but  mews  none  air.  In  about 

2  twelve 
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twelve  hours,  It  appeared  covered  with  a  fmooth  va¬ 
riegated  pellicle  ;  fhewed  no  fediment ;  but,  the  glafs 
was  (lightly  coated, 

§  323.  11.  Every  drop  of  the  folution  of  mercury 
caufed  a  white  milky  cloud,  which  foon  turned  to  a 
pale  yellow.  This  upon  (landing,  precipitated  fairly ; 
whilefl  a  (light  pellicle  of  different  colors  arofe  upon 

the  fur  face., 

§  324,  12.  The  folution  of  lead  caufed  at  every 
drop  a  pale  milkinefs,  which,  at  four,  heightened  to 
a  pearl-color,  without  anyviftble  feparation.  In  twelve 
hours  a  pale,  (light  and  broken  pellicle  appeared  on 
the  furface  and  an  mconfiderable  pale  precipitate  fub  • 
fided. 

§  .325.  13,  Every  drop,  as  far  as  four,  of  the  foiti- 
tion  of  filver  caufed  pale,  blewifti  white  clouds,  which 
upon  ftirring  rendered  It  all  over  of  a  pearl-color.  In 
twelve  hours,  a  blewifh  (late  colored  precipitate  thinly 
covered  the  Tides  and  bottom  of  the  glafs. 

§  326,  14.  A  gallon  of  the  purified  water  evapo¬ 
rated  in  a  glafs  bell  in  a  fand  heat,  1 .  (hews  a  good 
deal  of  air,  which  partly  flicks  in  bubbles  to  the  Tides 
of  the  glafs,  and  partly  (lies  off,  as  the  water  warms  ; 
until,  2.  a  pellicle  arifing  upon  the  furface  arrefts 
foine  of  them  and  forms  large  bubbles,  which  cover 
the  whole.  3.  In  the  operation,  the  vapor,  that  flies 
off,  has  an  earthy  fmelh  4.  As  the  water  exhales, 
the  pellicle  coats  the  Tides  of  the  glafs,  grows  higher 
colored  and  thicker  towards  the  bottom  •,  where,  5. 
it  makes  a  circular  cruft  of  a  darker  color,  in  the  cen¬ 
ter  of  which,  6.  A  light,  thin,  paler  cruft  appears.  7. 
Thefe,  well  dried  and  collected  with  all  care  and  cau¬ 
tion,  weighed  four  fcruples  and  ten  grains;  8.  Gave 
a  terrene  tafte  with  fome  faline  acrimony;  9.  ab forked 
humidity  enough  from  the  air  toincreafe  their  weight, 
in  wet  weather. 

§  327.  Elence  it  appears,  that  every  pint  ofHamp- 
ftead  water  contains  eleven  grains  and  a  quarter  of 
folk!  matter^  which  we  now  procede  to  examine. 

^  328, 

*  V? 
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§328.  1.  This  refiduum,  with  the  ilrong  acid  of 
vitriol,  caufed  a  ftrong  ebullition  with  fome  degree 
of  effervefcence  and  fome  fharp,  white  fumes  like 
thofe  of  fea  fait,  to  all  fenfible  appearances. 

§  329.  2.  In  the  diluted  acid,  it  caufed  a  Ilrong 
and  long  commotion  ,  but,  was  not  completely  dif- 
Iblved. 

§  330.  3.  Ten  grains  of  it  wafhed  with  an  ounce 
of  pure  water  and  filtrated  gave  it  the  tinfture  of 
mountane  wine,  and  left  in  the  filtrating  paper  five 
grains  of  a  paler,  a  kind  of  creme-colored  earth. 

§  331.  4.  The  walkings  at  hrftbiit  diluted  the  co¬ 
lor  of  firup  of  violets,  then  difcharged  it,  and  upon 
Handing  put  on  fome  Iliad es  of  a  fea  green  *,  2.  caufed 
no  commotion  with  acids*,  3.  with  aicaline  ley,  no 
commotion,  but  a  milky  opacity,  and  with  alcohol,  a 
mil  kinds  *,  4.  precipitates  the  folution  of  quickfilver 
yellow,  and  5.  that  of  filver  gr unions  and  white  *,  6.  e- 
vaporated  to  a  drynefs  it  affords  phaenomenafimilar  to 
thofe  of  this  part  of  Thames  water,  §  284.  4.  N°. 
7,  8,  9,  10,  11.  the  faline  refiduum  more  apt  to  run 
liquid  in  the  air. 

§  332.  5.  Ten  grains  of  the  firfl  refiduum  thrown 
into  an  ignited  crucible  gave  but  little  fumes,  of  the 
fmell  of  burning  bricks  *,  but  no  flame  ;  foon  after 
fufed  and  bubbled  fmartly,  then  fubided  and  run 
fmooth,  and  in  about  a  minute  fixed.  It  loffed  of  its 
weight,  in  this  operation,  three  grains  and  an  half ; 
and  put  on  the  afpebl  of  a  fufed  fait,  the  tafte  of 
which,  with  fome  lime-like  acrimony,  it  had  acquired. 

§  333.  6.  The  walkings  of  this  1.  had  a  fait  tafte, 
with  fomething  lime-like  or  lixivial ;  2.  mixed  with 
acids  without  any  fenfible  commotion  *,  3.  was  preci- 

pated  by  alcalies  and  gave  every  proof  of  being  a 
lime  water. 

§  334.  To  offer  a  comparifon  betwixt  this  and  the 
preceding  waters,  would  be  but  teadious  and  unne- 
ceffary  *,  and  the  etiology  of  the  experiments,  would 
be  but  a  difagreeable  repetition  5  as  the  caufes  of  the 

*  changes* 
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changes,  the  difference  between  this  and  the  other  li¬ 
ters,  and  which  deferves  the  preference  in  particular 
ufes,  rauft  readily  occur  to  the  attentive,  who  alone 
can  profit  by  thefe  or  fuch  like  analyfes* 

Of  Rathbone-place  Water* 

§  33-5.  1.  This  water  does  not  appear  perfe&ly 
bright  to  the  eye ;  fet  in  a  glafs  for  fome  hours,  it 
lets  fall  a  flight  earthy  depofite,  and  throws  up  a  ter¬ 
rene  pellicle  upon  Handing;  whileft  it  covers  the  fides 
of  the  glafs  with  air  bubbles. 

§  336.  1.  Sirup  of  violets  has  its  color  firft  di¬ 
luted,  then  turns  greenifh,  and  improves  but  little  by 
Handing. 

§  337.  3.  The  infufion  of  Campechy  wood  gives 
a  kind  of  Madeira  wine  color,  which  heightens  a  little 
upon  Handing. 

§  338.  4.  Cochinelle  gives  a  rofe  purple,  which 
holds  for  fome  time  ;  but,  in  about  twelve  hours,  Ihews 
fome  greenifh  clouds  precipitating. 

§  339.  5.  The  fmalleH  portions  of  alcaline  falts,  in 
a  liquid  or  concrete  form,  caufe  a  milky  opacity,  the 
later  a  greater  ebullition  than  ordinary,  and  upon  Hand¬ 
ing,  precipitate  a  considerable  quantity  of  pure,  white 
earth,  and  throw  up  a  terrene  pellicle  to  the  furface. 

§  340.  6.  Every  drop  of  the  folution  of  foap  coa¬ 
gulates  on  the  furface,  and  being  mixed,  inffantly  fuf- 
fers  a  complete  decompofition. 

§  341.  7.  With  acids,  it  fuffers  a  very  fenfible  com¬ 
motion,  throwing  off  much  air  in  minute  bubbles 
to  the  furface  and  to  the  fides  of  the  glafs,  and  be¬ 
coming  more  pellucid. 

§  342.  8.  The  folution  of  corrofive  fublimate, 
caufes  a  confiderable  milky  opacity  upon  dropping, 
firff  at  the  bottom  of  the  glafs,  and  upon  Hirring,  it 
appears  of  a  pearl  colored  milkinefs  all  over.  It  throws 
up  a  diverficolored  pellicle,  and  in  about  twelve  hours, 
lets  fall  a  fair,  pale  precipitate. 

§  343* 


Of  Water  in  general .  143 

§  343*  9.  The  folution  of  quickfdver  caufes  the 
fame  appearances,  as  in  HampHead  water,  the  clouds 
more  opac,  their  upper  furface  more  white,  the  pre¬ 
cipitation  fooner  formed  of  a  deeper  color,  with  a 
flrong,  variegated  pellicle. 

§  344.  10.  Every  drop,  as  far  as  four,  of  the  folu¬ 
tion  of  lead  in  diflilled  vinegar,  caufed  a  thick  white, 
milky,  opac  cloud,  which  fuddenly  precipated.  In 
twelve  hours,  the  precipitation  was  complete,  of  a  kind 
of  creme  color,  and  a  flight  pellicle  formed  on  the 
furface. 

§  345.  11.  A  folution  of  lead  in  the  acid  of  nitre, 
which  caufed  no  fen  Able  change  in  the  Thames  at  high 
or  low  water,  in  the  new  river  water  and  that  of  Con¬ 
vent-garden  pump,  at  firH  fuffered  none  alteration  in 
this.  But,  foon  after  Hirring,  it  began,  upon  Handing, 
to  coat  the  glafs,  and  in  twelve  hours,  fhewed  a  very 
white  precipitate.  This  the  Savoy  pump  produced 
more  fuddenly. 

§  346.  12.  Every  drop  of  the  folution  of  fllver 
caufed  opac  white  clouds  at  dropping.  Upon  Hirring, 
the  mixture  appeared  of  a  milky  opacity  all  over  ;  and 
upon  Handing,  let  fall  a  pale,  flate  colored  precipitate 
in  greater  plenty,  than  HampHead  water  did. 

§  347.  13.  A  gallon  of  this  water  committed  as 
the  others  to  evaporation  in  a  fand  heat,  as  it  heated 
threw  off  a  great  quantity  of  air,  which  rofe  in  fmall 
bubbles  from  all  the  firH  and  moff  warmed  parts  of 
the  glafs  to  the  cooler  parts  and  to  the  furface  of  the 
liquor.  As  this  efcaped,  a  pellicle  arofe  on  the  water, 
which  thickened,  as  the  air  and  humidity  diminifhed, 
fo  as  to  be  at  length  able  to  retain  much  of  the  air  in 
great  bubbles  at  the  furface.  The  vapor  had  no  re¬ 
markable  fmell.  The  pellicle  did  not  coat  the  glafs, 
fo  thickly  or  firmly,  as  that  of  the  HampHead  water  ; 
and  the  folk!  contents  coalefced  in  grumes  or  a  kind  of 
roundifli  granules  at  the  bottom,  of  a  pale  lute  color. 
Thefe,  fcraped  carefully  off  and  well  dried,  weighed 
five  fcruples  of  a  more  piqnant  faline  taffe,  than  thofe 

of 
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of  Hampftead  ;  like  which  they  feerned  to  grow  moift 
upon  being  expofed  to  the  air. 

'  §  348.  This  fhews,  that  every  pint  of  the  water  of 
Rathbone- place  contains  twelve  grains  and  an  half  of 
folid  matter. 

§  349.  i.  This  refiduum  with  the  ftrong  and  di¬ 
lute  acid  of  vitriol  gave  the  fame  phaenomena  with 
that  of  Hampftead  waters. 

§  350.  2.  Walked  in  the  like  proportions  with 
pure  wTater,  it  gave  the  like  tindUire,  leaving  about 
tour  grains  of  a  paler  earth  in  the  paper  through 
which  it  was  filtrated . 

§  351'.  3.Thefe  walkings*  more  than  any  of  the  pre¬ 
ceding,  tended  i.to  change  firup  of  violets  to  a  pale 
green ;  yet,  2.  caufed  no  commotion  on  mixture  with 
acids;  3.  with  alcaline  ley,  a  milkinefs  and  precipita¬ 
tion  ;  4.  with  alcohol,  a  great  milkinefs  ;  and  anfwer- 
ed  all  the  other  experiments  made  upon  the  like  re- 
fidua  of  the  preceding  waters. 

§  352.  4.  Ten  grains  of  the  firft  refiduum  projec¬ 
ted  into  an  ignited  crucible  fumed  and  fmelled  the 
left  of  any,  fooneft  fufed,  bubbled,  fubfided  and  fix¬ 
ed  ;  lofted  barely  three  grains  of  its  weight ;  gave  not 
fo  ftrong  a  fenfe  of  faltnefs  or  acrimony  upon  the 
tongue,  as  any  of  the  preceding;  being  more  compadt 
and  infoluble.  However,  its  walkings  anfwered  all 
the  preceding  characteriftics  of  lime  water ;  but,  was 
not  fo  ftrongly  charged  with  the  lime. 

§  353.  The  changes  with  acids,  §  341.  7.  and  the 
decomposition  of  the  folution  of  corrofive  fublimate, 
§  342.  8.  diftinguifh  this  from  the  preceding  waters  ; 
the  caufe  of  which  is  evidently  an  alcali,  as  appears  by 
§  351.  3.  but,  more  probably  of  the  volatile  kind, 
fince  N°  2.  fhews  it  remanes  not  after  evaporation, 
at  left  in  a  quantity  fufftcient  to  caufe  a  new  commoti¬ 
on  with  acids. 

§  354.  It  may  feem  a  paradox,  that  this  water 
fhouki  at  once  give  proofs  of  its  containing  an  acid 
and  an  alcali :  The  difficulty  will  be  cleared  up,  when 
it  is  confidered,  that  the  acid  in  this  and  many  other 

fuch 
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fuch  like  waters  is  of  a  volatile  nature,  and  dies  oft, 
not  onely  upon  the  fire,  but  in  the  open  air,  as  is 
proved  by  this  water’s  growing  foft  and  depofiting 
the  earth,  with  which  it  is  charged,  by  the  means  of 
this  acid,  upon  Handing  in  the  open  air.  '  Of  this  ef¬ 
fect,  the  proprietors  of  the  works  are  apprifed  ;  for, 
they  let  the  water  Hand  in  a  large  open  bafbn  before 
it  is  taken  in  by  any  body  for  common  ufe.  After  it 
has  thus  Hood,  it  proves  a  very  ufeful,  good  water 
for  the  ordinary  purpofes  of  families.  But,  of  this 
acid  and  this  alcali,  a  clearer  notion  fhall  be  given  in 
the  introduction  to  the  fecond  part  of  this  eBay. 

§  354.  To  the  water  of  Rathbone-place  works,  all 
the  pump-wraters,  as  well  as  the  fprings,  I  have  yet 
met  with  in  London  and  WeHnhnHer,  bear  fo  great 
analogy,  that  I  can  onely  find  them  charged  all  with 
the  fame  ingredients,  but  in  proportions  fomewhat  dif¬ 
ferent.  Thus,  for  inHance,  the  public  pumps  at  Ald- 
gate,  in  St.  Paul’s  church-yard,  in  Hare-court, 
in  the  Temple,  in  Swan-yard,  in  the  Strand,  in  the 
Savoy,  in  Convent-garden  Market,  at  the  Ban- 
quetting-hquse,  Whitehall,  and  St.  Margaret’s 
church-yard,  WeHminHer,  as  well  as  the  fprings  of 
Lamb’s  conduit,  Crowder’s  well,  and  Poster n- 
Rowe,  fhew  none  efTential  difference  upon  any  trial. 
The  variations,  that  are  difeovered,  arife  chiefly  from 
the  different  proportions,  not  choices,  of  the  compo- 
fition.  It  would  be  but  tedious  here,  to  enter  into 
particulars.  I  fhall  therefore  confine  myfelf  to  feme 
of  the  moff  remarkable,  which  may  excite  men  of 
more  parts  and  leifure  to  purfue  the  ufeful  enquiry  up¬ 
on  the  plan  here  layed  down. 

§  355.  1.  St.  Paul’s  church-yard-pump,  upon 
evaporation,  gives  a  ffraw-colored  matter,  iixty-one 
grains  to  the  gallon  ;  that  is,  feven  grains  and  an  half 
and  one  eighth  of  a  grain  to  a  pint  ;  which  matter, 
1.  abforbs  the  humidity  of  the  air,  2.  produces  analo¬ 
gous  effects,  with  Hrong  and  diluted  acids,  with  the** 
preceding. 
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§  356.  2.  This  matter  wafhed  with  pure  watery 
as  the  preceding  refidua,  gave  the  like  tincture,  paler  5 
and  being  filtrated  left  but  three  grains .  of  terrene 
matter,  of  a  paler  color  than  before  wafhing,  in  the 

coffin,  . 

§  357.  3.  The  wafhrngs  produced  the  like  effects 

with  thofe  of  Rathbone-place. 

§.  358.  4.  The  firft  matter  thrown  into  an  ignited 

crucible  gave  the  fame  appearances  with  the  refiduum 
of  that  alfo. 

§  359.  The  Savoy  pump  treated  in  like  manner, 
gave  the  like  products,  fix  grains  lefs  in  a  gallon  ; 
but,  this  was  more  faline  ;  for,  in  wafhing,  it  left  but 
two  grains  and  an  half  of  earth.  T  he  reft  being  a 
kind  of  fait.  The  wafhings  were  of  a  pale  color  *, 
and  wrought  ail  the  effeds  of  the  preceding,  fumed, 
rather  lefs  ;  fluxed  fomewhat  fooner,  bubbled,  fubfided 
and  gave  lime,  like  the  reft. 

§  360.  Crowder’s  well  evaporated  with  appear¬ 
ances  fimilar  to  the  pump-waters  *,  but,  its  refiduum 
was  more  colorlefs  than  moft ;  for,  upon  the  glafs,  it 
looked  more  like  a  faline  cruft,  than  an  earthy  mat¬ 
ter  •,  and  being  left  quite  dry  upon  the  glafs  at  night, 
by  the  next  morning,  it  had  abforbed  humidity  enough, 
to  appear  in  large  yellow  drops  upon  the  fides  of  the 
glafs,  of  a  very  acrid  and  feeming  alcaline  and  lixivia! 
tafte.  The  fand  being  again  heated,  till  it  wras  per¬ 
fectly  dry,  the  refiduum,  whileft  hot  fcraped  carefully 
off  and  gathered,  weighed  four  fcruples  from  a  gallon, 
that  is,  ten  grains  from  a  pint,  and  now  appeared  of 
a  pale  olive  color  of  a  very  fharp  acrid  tafte. 

§  361.  Ten  grains  of  this,  wafhed  like  the  others, 
1.  gave  the  fame  kind  of  tinCture.  2.  Thefe  wafhings 
gave  a  tendency  to  a  fea,  and  then  to  a  pale  green 
with  firup  of  violets*,  yet,  3 .  mixed  without  commo¬ 
tion  with  acids  ;  4.  was  precipitated  by  alcaline  leys, 
and  in  fhort,  produced  effeCts  analogous  to  the  other 
wafhings  of  the  preceding  refidua. 
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§  362.  What  remaned  in  the  filtrating  coffin,  dried, 
weighed  four  grains,  and  became  of  a  pale  a  fh- color. 
So  that  fix  grains  of  the  ten  are  fait,  of  the  fame  na¬ 
ture  with  the  reft. 

§  363.  Projected  into  an  ignited  crucible,  the  firft 
refiduum  fumed  very  little,  fufed,  bubbled,  fubfided 
and  gave  lime,  like  the  reft. 

§  364.  Lamb’s  conduit  fhewed  lefs  air  in  evapo¬ 
rating,  having  been  two  days  drawn,  the  fpring  be¬ 
ing  then  dry.  1.  It  gave  twenty  grains  and  an  half  of 
matter  darker  colored  than  any  of  the  reft,  of  much 
the  fame  tafte  with  that  of  Crowder’s  well  j  but  feem- 
ingly  more  earthy,  in  that,  that  it  did  not  run  fo  much, 
or  fo  much  attract  the  humidity  of  the  air  ;  2.  itwas 
like  the  reft  affecfted  with  the  acids  •,  3.  walked  like 
them,  it  gave  an  high  old  Canary  wine-colored  tinc¬ 
ture,  which  produced  the  like  effecfts  with  the  other 
walkings  in  general,  making  allowance  for  the  differ¬ 
ence  of  color  ;  4.  Thofe  left  in  the  paper,  through 
which  they  were  walked,  above  four  grains  and  an 
half  of  a  much  paler  earth  ;  fo  that  not  above  five 
grains,  and  about  a  quarter,  in  ten,  were  fait  of  the 
fame  nature  with  the  reft.  5.  The  firft  refiduum  pro¬ 
jected  into  an  ignited  crucible  exhibited  fimilar  ap¬ 
pearances  and  effects  with  the  others,  but  iufed  rather 
more  llowly. 

§  365.  As  the  falt-like  fubftances,  extracted  by  elixi- 
viation  of  the  refidua  of  thefe  waters  upon  evapora¬ 
tion,  are  not  fumciently  explaned  by  any  one,  I  have  yet 
met  with,  it  is  proper  to  fpend  fome  time  and  pains 
in  examining  them  a  little  further. 

§  366.  The  refiduum  of  every  one  of  thefe  waters, 
that  of  rain  and  of  every  other  v/ater,  I  know,  that 
does  not  contain  fome  other  neuter  fait,  than  that  of 
the  fea,  abforbs  the  humidity  of  the  air  in  fome  de¬ 
gree,  and  humecfts  or  runs  liquid  in  fome  meafure,  like 
thofe,  that  contain  the  nitre  of  the  antients  or  minei  al 
alcali,  or  rather  more. 
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§  3 67.  This  deliquefcence  or  iblution  always  has 
an  acrid  tafte,  as  the  refiduum  itfelf  imprints  upon  the 
tongue.  From  its  fallibility,  as  well  as  tafte,  one  is 
naturally  induced  to  conclude  this  a  fait,  and  from  its 
abforbing  the  humidity  of  the  air,  one  is  prompted,  at 
firft  fight,  to  pronounce  it,  an  alcali,  as  Kunckel 
has,  from  the  like  properties,  miftaken  the  ley  or  bit¬ 
tern^  of  fait  water.  But,  we  muft  be  cautious  in  our 
ooriclufions.  It  will  be  found,  that  the  walkings  of 
thefe  refidua  give  forne  portion  of  fait  •,  but,  all  that 
diffolves  is  not  to  be  looked  upon  as  a  fait,  ftridtly 
fpeaking.  When  the  oily  parts  are  feparated  by  alco¬ 
hol,  or  by  calcination  of  the  mafs  left  upon  evapo¬ 
ration  of  thefe  wafhings,  it  then  readily  dilfolves  in 
water,  or  by  reforbing  the  humidity  of  the  air.  Then, 
by  evaporation,  it  will  fhew  fome  cryftals  of  lea  fait ; 
but  a  great  part  remanes,  that  will  not  cryftallife.  If 
the  folution  be  evaporated  to  a  drynefs,  it  will  not 
long  hold  a  concrete  form  •,  but,  will  attract  moifture 
and  again  run  liquid.  This,  muft  be  confelfed  to  be 
one  of  the  characterftics  of  an  alcali ;  but,  the  others 
muft  concur  before  any  conclufion  is  drawn.  Thefe- 
like  leys  or  fokticms  of  fixed  alcalies,  x .  inftantly  tinge 
.firup  of  violets  of  a  bright  green  ;  2.  caufe  an  ebulli¬ 
tion  with,  and  faturation  of,  acids.  But,  our  folution,  or 
thefe  walkings  of  the  refidua  of  our  waters,  1.  hardly 
change  the  color  of  firup  of  violets  j  2.  caufe  none  e- 
bullition  with,  or  faturation  of,  acids :  but,  with  the 
heavier,  as  the  vitriolic  acid,  produces  a  felenite,  after 
expelling  the  marine  acid,  in  perceptible  white,  fharp 
Fumes  \  and,  inftead  of  mixing  without  any  fenfible 
change,  as  one  pure  alcali  does  with  another,  every  alca- 
line  faltfwhether  fixed  or  volatile,  caufes  a  fair  precipi¬ 
tation  in  thefe  wa filings  of  our  refidua,  of  an  abforbent 
earth,  in  all  refpedls  correfponding  with  that  called 
magnefia  alba  ;  and  being  added,  till  no  further  pre¬ 
cipitation  is  caufed,  produces,  with  fixed  alcalies,  a 
purer  fea  fait,  one  with  a  vegetable,  inftead  of  a  mi¬ 
neral 
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neral  alcali  to  its  bafe  ;  and  with  volatile  alcalies,  fal 
ammoniac.  Though  then  it  appears,  that  our  refi- 
dtia  may  contain  home  inconsiderable  quantity  of  fea 
fait ;  we  may  be  aflured,  the  far  greater  part  is  Ma¬ 
ter  Salis,  the  mother  of  fait,  bittern,  well  known  to 
our  workers  in  fait.  Whether  of  the  lea  or  of  our  me¬ 
diterranean  fait  fprings,  which  is  the  acid  of  fea  fait, 
charged  with  calcarious  earth,  i'nftead  of  the  mineral 
alcali  *,  and  is  therefore  a  liquor  analogous  to  Hoff¬ 
man’s  Lixivium  Salis  and  to  the  Oleum  Calcis  of  the 
chemifts,  or  the  liquid  Ihell  of  fome  of  our  quacks, 
which  is  the  acid  of  fea  fait,  charged  with  lime,  (hells 
of  fifties,  or  other  calcarious  earths.  Thefe  will  be 
found  upon  every  trial  to  produce  analogous  effe&s ; 
fuch  as  not  keeping  a  concrete  form  ;  (lightly  chang¬ 
ing  the  color  of  firupof  violets ;  mixing  without  com¬ 
motion  with  the  light,  and  giving  a  felenite  with  the 
heavier  acids ;  precipitating  with  fixed  and  volatile  aL 
calies,  &c.  &c.  &c. 

§  368.  The  curious,  if  there  be  any  fuch,  who 
read  this,  will  probably  enquire,  whence  the  origine 
of  this,  as  well  as  other  parts  of  the  compofition  of 
our  river  and  fpring  waters  ? — Whence  the  waters  therm 
felves,  is  already  made  obvious.  How  they  may  be 
differently  impregnated  with  various  bodies,  has,  in 
our  general  idea  of  falts,  as  well  as  in  examining  the 
properties  of  water  in  particular,  been  layed  down. 
The  onely  difficulty,  I  apprehend  here  remaning  to, 
be  cleared  up,  is  the  feeming  change  of  the  nature  of 
the  acid,  by  whofe  means  the  water  becomes  impreg¬ 
nated.  The  ebullition  arifing  upon  the  dropping  the 
acid  of  vitriol  or  others  into  any  of  thofe  waters,  that 
of  Rathbone-place  in  particular,  might  have  partn 
3y  arofe  upon  the  propulfion  of  the  lighter  mineral, 
natural  acid,  or  the  ethereal  and  elaffic  fpirit,  by  the 
union  of  the  heavier,  arteficial  acid  to  the  terrene 
parts,  which  were  by  the  former  at  find  held  in  a  flare 
of  folution  in  the  water ;  as  well  as  it  might  alfo  from 
fome  alcaline  principle.  This  alcaline  principle  muff 

L  3  be 


i5°  0/  W  a  t  e  r  in  general 

be  of  a  volatile  nature,  fmce  it  is  not  to  be  difcoverec| 
in  the  refiduum  after  evaporation.  To  this  the  milki- 
nefs  and  precipitation,  with  foiution  of  fublimate,  may 
be  attributed.  That  fuch  an  alcali  is  found  in  the  earth, 
Berger,  Hoffman,  Wallerius,  &c.  are  agreed, 
as  fhali  be  fhewn  in  the  fequel.  This  native  acid,  by 
which  the  earth  in  thefe  waters  appears  diffolved,  is, 
mod  probably  of  a  vitriolic  nature,  the  univerfal  acid  ; 
as  may  be  judged  from  its  precipitating  a  foiution  of 
mercury  in  the  acid  of  nitre,  yellow ;  as  every  foiuti¬ 
on  of ' a  calcarious  earth  in  the  vitriolic  acid  does; 
whereas  a  white  precipitation  is  produced  with  that 
mineral  thus  diffolved,  and  a  foiution  of  thefe  earths 
in  the  acid  of  fait.  The  acid  of  fait  is  judged  to  be 
produced  by  the  union  of  the  third  earth  or  mercurial 
principle  with  the  vitriolic  acid.  Both  the  one  and 
the  other  are  plentifully  difperfed  throughout  the  crea¬ 
tion.  We  need  not  then  wonder  at  it  in  this  water  ; 
nor  that  the  acid  of  fea  fait  united  to  this  earth  may 
appear  after  the  volatile  vitriolic  acid,  or  fubtil  mine¬ 
ral  fpirit  of  the  waters,  has  been  exhaled :  For,  that 
this  is  evidently  the  marine  acid,  no  doubt  can  re¬ 
mane  from  the  preceding  experiments. 

§  369.  By  whatfoever  means  waters  become  im¬ 
pregnated  with  earths  of  any  kind,  they  come  under 
the  denomination  of  hard  waters,  will  be  precipitated 
by  alcalies,  and  decompofe  foap.  The  waters,  in 
which  thefe  effects  have  appeared,  are  of  this  clafs. 
But,  this  containing  the  marine  acid,  is  lefs  liable  to 
produce  the  evil  effedts,  which  attend  thofe  of  the  vi¬ 
triolic  folutions  of  fuch  earths,  which  give  that  info- 
luble  fubftance,  called  a  felenke,  which  obftrudts  and 
fouls  the  glands,  and  poffibly  contributes  to  the  ge¬ 
nerating  of  Honey  concretions  in  the  urinary  paffages ; 
whileft  thofe  with  the  marine  acid  are  found  to  pre¬ 
vent  and  break  fuch  concretions. 

§  370.  Hence,  thefe  waters  are  not  to  be  dreaded, 
in  thefe  circumftances  ;  but  may,  with  fafety  and  pro¬ 
priety,  be  drank  by  calculous  and  gouty  patients ; 
and  I  am  well  perfuaded,  thefe  fprings  and  pumps 

will 
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will  be  Found  more  truly  medicinal,  than  many  ot 
thofe,  that  are  deemed  fo  ;  and  as  fuch,  have  their 
Fources  much  frequented,  and  their  waters  tranfpoi  ted 
to  various  remote  regions. 


Of  the  medicinal  Qualities  and  Ufes  of  Water. 

§  371.  It  were  happy  for  the  moderns,  they  had 
kept  "up  fome  degree  of  that  veneration  for  water, 
which  was  payed  to  it  by  their  more  wife  anceftois. 
How  ufeful  and  neceffary  it  muft  prove  to  all  the  ter- 
reftrial  creation,  may  be  eafily  conceived  from  thv. 
premiffes.  It  is  in  an  efpecial  manner  neceffary  to  the 
animal  kingdom,  and  of  thofe,  that  can  live  out  Oi 
that  element,  to  none  more  fo,  than  to  the  human 
kind :  in  fo  much,  that,  to  me,  there  feems  great  reafon 
to  apprehend,  that  the  health,  and  even  the  ordinary 
term  of  life  of  man,  have  fenfibly  declined  and 
fhortened,  in  proportion  as  water  has  become  neglebted 

or  difufed.  > 

x  272.  The  antients  looked  upon  water  as  the  ma¬ 
terial  caufe  or  firft  principle  of  all  created  things. 
The  firft  philofophers,  who  gave  this  as  their  opinions, 
were  *  Thales  Milesius,  and  Empedocles.  They 
had  many  followers.  Among  the  moderns,  f  Par a- 
celsus  darted  the  fame  dobtrine,  aflerting  pvater  to 
'  be  at  once  the  feminary  and  matrix  of  all  created  be¬ 
ings.,  or  to  contain  in  it  actually,  as  well  as  effentiaily, 
ncT  onely  vegetables  and  animals,  but  minerals  alio, 
not  excepting  the  moil  perfebl  gems  and  metals,  from 
this  rambling  philofopher’s  opinion.  Van  Helmont 
did  not  much  vary.  And  though  all  thefe,  to  mom 
cool  and  better  enlightened  enquirers,  appear  to  have 
exaggerated  in  their  notions  ;  yet,  ah  mu  ».  con  e  s, 
that  without  water,  there  could  be  no  generation  01 
procreation  of  any  bodies  of  whatsoever  pecits  in  tne 
mineral,  vegetable,  or  animal  kingdoms.  Hence, 


*  Diog.  Laert.  in  V  it. 
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iome  wittily,  if  not  truly,  derive  the  etymology  of 
trie  latin  name  or  water.  Aqua,  from  a  qua  omnia  fi- 
unt  ;  that,  out  of  which  all  things  are  produced. 

§  373-  Tile  ancient  heathen  did  not  think  they  dif- 
honored  or  leiTened  their  gods  in  deducing  their  ori¬ 
gin  e  from  water.  * 

§  374*  7!  great  part  of  the  religion  of  the  ancient 
heathen,  as  well  as  of  the  Jews,  corrfifted  in  walking. 
How  far  pay  lie  and  good  policy  contributed  to  give 
rife  to  the  cuftom  of  walking,  efpecially  in  hot  coun¬ 
ties,  is  not,  at  this  day,  eafily  afeertained  *,  though, 
it  is  piobable,  one  or  both  bore  apart  in  inftituting 
that,  wmen  religion  afterwards  more  flriflly  enforced. 
Be  that  as  it  may,  it  is  certain,  no  perfon,  of  either 
jxrfuafion,  was  deemed  clean,  or  judged  qualified  ei- 
tliei  to  facrifice  or  pray  to  the  gods,  who  had  not  firft 
been  cleanfed  and  purified  by  walking.  Without 
tnis,  ft  neither  was  to  expe6f  his  prayers  or  facrifice 
acceptaoje.  Hence,  the  cuftom  of  Walking  of  hands 
became  fo  necefiary  a  ritual  in  facrificing,  that  the 
greek  word  [[,  uled  to  fignify  to  walk  the  hands,  ferv- 
ed  alfo  for  the  expreftion,  to  facrifice. 

§  375’  The  inhabitants  of  part  of  the  Eaft-Indies, 
to  this  day,  pay  the  fame  religious  regard  to  walking. 
Whence,  immerfion  in  the  river  Ganges,  is  looked 
upon,  by  them,  equal  to  an  expiatory  facrifice,  with 
others.  ^  It  is  not  improbable,  the  ceremony  of  fprink- 
ling  with  holy  water,  in  the  new  roman  religion,  and 
that  of  dedicating  fweet,  as  well  as  medicinal,  fprings 
and  namral  baths,  by  the  votaries  of  that  religion,  to 
fome  of  their  faints,  iprung  from  the  fameYource, 
and  in  procefs  of  time,  and  ignorance,  degenerated 
into  fuperfeition. 


Q,Kra,vov  te  Qscov  yma-iv,  a)  pyre  pas.  Ty&Iv.  Home  k  .  Iliad.  Jib.  xiv\ 
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t  Homer.  Odytf,  lib.  ii,  and  the  books  of  Motes. 
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§  376*  What  or  how  elementary  water  may  con¬ 
tribute  to  the  generation  or  accretion  of  the  different 
bodies  of  the  creation,  I  fhall  not  attempt  to  explane 
further  in  this  place.  Let  it  fuffi.ce  '  to  obferve,  that 
befides  making  an  efifential  condiment  part  of  moft 
bodies,  it  is,  undoubtedly,  the  vehicle  of  nutrition  to 
all  the  creation.  The  bell  philofophers  agree,  that 
all  things  were  fome  time  in  a  fluid  form  ;  and  we 
may  prefume,  it  muff  have  been  aqueous  fluidity. 

§  377.  No  vegetable  or  animal  can  fubflft  long 
without  water  ;  and  it  is  certain,  that,  fmce  the  crea¬ 
tion,  water  has  been  the  common  drink  of  men  as 
well  as  ol  brutes.  Hence,  water  may  well  be  reck¬ 
oned  the  moft  valuable  liquor  produced  by  nature  or 
art.  The  wifdom  of  the  Creator  appears  in  none  in¬ 
dance  more  manifefl,  than  in  the  vad  plenty  in  which 
he  has  fupplied  his  creatures  univerfally  with  this  ne- 
ceflary  fluid  ^  though  moil  of  them,  even  the  ration¬ 
al,  have  been  ungrateful  and  infenfible  enough  to  for¬ 
get  and  defpife  his  providence  and  bounty,  in  making 
this  beneficent,  this  parent  liquor,  fo  common. 

§  378.  From  the  creation  to  the  univerfal  deluge, 
which  is  calculated  by  divines  to  have  made  a  lpace  of 
fixteen  hundred  years,  we  are  told,  that  neither  wine, 
nor  any  other  fermented  liquor,  was  known  ;  fo  that 
water  was  man’s  chief  drink  during  that  time.  We 
learn  from  fcripture,  that  men  lived  then  to  a  thou- 
fand  years.  I  will  not  prefume  to  fay,  that  thislongae- 
vity  was  folely  owing  to  the  ufe  of  water  ;  but,  I  think 
it  no  prefumption  to  conclude,  that,  in  thofe  days, 
in  which  men  lived  neared  the  fimplicity,  that  nature 
dictates  in  all  her  works,  they  were  then  mod  healthy, 
and  lived  the  longed.  Water  was  the  onely  drink  the 
Almighty  prepared  for  his  creatures,  after  a  certain  age  ; 
and  had  any  other  been  necedary,  he  could  not  have 
been  wanting,  in  his  unbounded  knowledge  and  pro¬ 
vidence,  in  producing  it.  It  mud  be  confeded  the 
pured,  the  fimpled,  the  mod  natural,  and,  I  had  like 
to  have  fayed,  the  onely  proper  drink  for  all  grown 
animals.  *  &  970- 
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§  379.  Let  us  confider  die  confequences  of  having 
introduced  other  drinks.  Noah,  of  our  fcriptures, 
who  is  agreed  to  have  been  the  Bacchus  of  the  heathen, 
is  deemed  the  inventor  of  wine  :  With  the  life  of  which, 
a  worfe  deluge  than  the  general,  a  deluge  of  luxury 
and  vice,  overrun  the  world.  Diieafes  of  body  and 
mind  were  introduced  ^  fo  that  men  did  not  live  to 
above  a  tenth  of  the  age  of  die  antediluvians.  Thus, 
the  royal  pfalmift  in  his  penitentials,  after  having  per- 
petrated  every  vice,  that  any  monarch  or  fubject  iince 
his  days,  could  boaft,  and  contracted  the  ton  left  dif- 
eafes,  that  ever  rendered  a  libertine’s  life  miferable  and 
burthenfome,  exdames,  that  the  days  of  man  are  li¬ 
mited  to  three  fcore  and  ten  years.  Whereby  it  is  ob- 
fervable,  that  the  further  men  receded  from  the  fim- 
ple  courfe  of  diet  and  manners,  which  wife  and  pro-? 
vident  nature,  or  her  great  and  omnipotent  author, 
pointed  out,  the  more  immoral  and  profligate  they 
became,  and  the  fhorter  they  cut  the  thread  of  life. 

§  380.  The  ancient  PeiTians,  as  well  as  the  Parthi- 
ans,  efteemed  water  the  beft  drink  :  For,  we  are  told 
of  their  kings,  that  they  drank  nothing  but  water ; 
of  which  they  were  very  chary,  as  well  as  cautious  in 
their  choice.*  Flence,  their  monarch s  referved  to  their 
own  foie  ufe,  the  water  of  the  river  Eulaeus,  accord¬ 
ing  to  Strabo,  and  that  of  Choapfes,  according  to 
Herodotus.  Of  thefe,  no  fubjebt  was  permitted  to 
drink  under  fevere  penalties.  This  author  attributes 
the  longaevity  of  the  Ethiopians,  who,  as  he  fays, 
lived  to  one  hundred  and  twenty  years,  to  the  ufe  of 
their  waters,  whole  fubtility  and  levity,  he  obferves, 
to  be  fo  remarkable,  that  no  body,  not  even  wood, 
could  float  on  therri.’f* 

§  381.  The  ancient  Romans  were  very  {paring  in 
the  ufe  of  wine.  Some  of  their  hiftorians  (J  affert, 
that  wine  was  not  drank  among  them  for  four  hundred 

*  Plin.  Ilift.  Nat.  lib.  xxxi,  c.  3. 
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and  fifty  years  after  the  building  of  the  city.  They 
were  then  hail,  robuft,  vigorous,  valiant,  and  vir¬ 
tuous  :  But,  as  riches  increafed,  and  their  attendant 
luxury  crept  in,  they  changed  their  fimple  way  of  liv¬ 
ing  for  a  more  fumptuous :  Inftead  of  water,  they 
drank  wine.  And  the  confequence  was,  that  in  pro«r 
portion  as  they  indulged  in  the  ufe  of  wine  and  other 
delicacies,  fo  they  fell  off  from  that  happy  difpofition 
of  body  and  mind,  that  rendered  them  the  objedts  of 
admiration,  envy,  and  terror  of  the  reft  of  the  world  ; 
they  became  weakly,  fickly,  diforderly,  daftard,  cor¬ 
rupt ;  and  at  length,  exchanged  the  two  greateft 
bleffings  of  life  for  the  worft  curfes  ;  health  and  free¬ 
dom,  for  difeafes  and  fiavery.  And  thus,  we  have 
the  teftimony  of  former  ages  concurring  with  what 
is  obfervable  in  our  days,  that  the  healthieft,  longeft- 
lived,  and  happieft  people,  are  found  among  thofe, 
that  drink  water  rather  than  fermented  liquors. 

§  382.  From  this,  and  many  other  confiderations, 

I  am  induced  to  be  of  the  fame  opinion  with  the  learn¬ 
ed  Hoffman,  who  fays,  that  if  there  be  in  nature  a 
medicine,  that  deferves  the  title  of  univerfal,  it  is  wa¬ 
ter.*  This  will  be  rendered  more  evident  by  confi- 
dering,  with  the  properties,  qualities,  and  effedts  of 
water,  the  nature  and  ftruclure  of  the  human  frame. 
Let  us  then  begin  with  the  later  confideration,  as  the 
former  fell,  in  part,  already  under  our  obfervation. 

§  383.  The  body  of  man  confifts  of  various  hete¬ 
rogeneous  parts,  and  is  of  a  very  lax  and  fragile  tex¬ 
ture.  It  is  liable  to  an  infinite  variety  oi  difafters,  and 
hardly  ever  to  be  pronounced  in  a  perledt  ftate  of 
health.  It  ftands  in  need  of  continual  fupplies  from  with¬ 
out,  for  its  nouriihment  andfupport*,  and,  as  it  muft 
necefllirily  take  in  more  food,  than  it  can  afiimulate, 
or  difpenfe  withal,  it  is  providentially  furnifhed  with 
means  of  throwing  off  ufelefs  and  fuperfluous  matters, 
by  certain  excretory  duds  and  pores.  For  thefe  pur- 
pofes,  it  muft  be  furnifhed  with  a  great  variety  of  or- 
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gans  or  machines  for  comminuting,  digefting,  mov¬ 
ing,  Framing,  applying,  uniting,  or  feparating  the  fe~ 
veral  parts  of  the  received  aliments,  as  they  are  fitted 
and  deftined  to  flippo'rt  different  parts  of  the  whole 
frame,  and  to  call  off  redundancies  and  recrements. 

§384,  This  wonderful  congeHes  of  machinery,  the 
work  of  ineffable  wifdom  and  power,  is  conifrudied 
of  fneh  materials  as  this  lower  creation  affords,  perifh- 
able  matter  ;  io  that  every  organ  is  worn,  and  in  fome 
fenfe  injured,  by  the  very  fundfion  it  performs  for  its 
own  and  the  general  fupport  of  the  oeconomy. 

§  385.  Thus,  all  the  parts  of  this  complicated* 
jet  moil  regular  machine,  whether  they  miriifler  to 
the  vital  or  animal  functions,  the  involuntary  adlions 
neceflary  to  life,  or  thofe  directed  occafionally  by  the 
impulfes  of  the  mind,  are  all,  in  fome  degree,  worn 
or  impared  in  the  very  addon.  As,  for  example, 
the  teeth  (offer  in  maftication  or  chewing  the  aliments  $ 
the  tongue  and  throat  in  deglutition  or  fwallowing  \ 
the  ftomach  and  inteftines  in  digeflion  and  excretion  ; 
the  heart  and  blood-velfels  in  the  circulation  of  the 
blood  ;  the  brain  in  elaborating  the  nervous  fluid  or 
fpirits  %  the  feveral  glands  in  fecerning  their  peculiar 
juices ;  the  lungs  in  infpiration  and  refpiration ;  the 
mufcles  and  joints  in  motion  ;  in  fhort,  every  organ, 
even  the  feveral  fecretory  and  excretory  dudls  and  pores, 
muff  buffer  in  the  performance  of  thofe  very  offices, 
'without  which  the  animal  can  not  poffibly  fubfifl. 

§  386.  This  flupendous  frame  confifts  of  folids  .and 
fluids.  The  folids  are  all  valcular,  and  con  fill  of 
elaffic  fibres  ;  and  as  they  receive  their  accretion  and 
nutrition  from  the  fluids,  fo  they  contain  them,  and 
promote  their  free, and  equal  diftribution  by  an  uni- 
verfal,  regular  circulation.  Thus,  the  fupport  and 
prefervation  of  the  whole  depends  on  motion :  For, 
while  the  fibres  retain  their  due  tone,  they  will  receive 
and  propel  the  contained  fluids,  and  thereby  pafs  them 
through  all  the  canals,  from  the  greateft  in  the  heart 
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■  to  the  mod  minute  in  the  extremities,  by  a  fucceftive 
and  reciprocal  dilatation  and  contradhon.  By  this  re¬ 
gular  motion  the  folids  nouridi  and  repare  themfelves, 
and  preferve  the  neceflary  fluidity  of  the  juices. 

§  387.  While  the  due  tone  of  the  folids,  and  the 
neceflary  fluidity  of  the  juices  are  perfedlly  preferved, 
the  body  mud  fobfiH  in  health.  This  might  be  per¬ 
petual  were  not  the  materials,  of  which  the  whole  is 
compofed,  perifliable,  fubjedt  to  an  infinite  variety  of 
viciflitudes,  which,  in  time,  mud  bring  on  corruption 
or  di Ablution. 

§  388.  From  the  nature  of  the  aliments,  and  the 
very  air,  that  furrounds  and  fuftains  the  body  of  man, 
the  fluids  and  folids  are  varioufly  aftbdted  ;  either  by- 
working  an  immediate  change  in  the  juices,  which 
mud  mediately  afiedt  the  folids,  or  by  immediately- 
altering  the  folids,  which  mud  mediately  affedt  the 
juices. 

§  389.  Whileft  the  juices  are  preferved  of  a  mild, 
bland,  balmy  difpofition  and  due  confiftency,  they 
furnifli  the  ieveral  folid  parts  with  proper  fupplies  ; 
and  the  folids,  in  their  turn,  perform  their  fundtions 
uniformly,  regularly;  but,  if  they  be  altered  from 
this  due  difpofition  and  confiftency,  and  are  rendered 
in  any  degree  acrid,  ftiarp,  and  thin,  or  grots,  vif- 
cid,  and  thick,  an  unequal  tone  of  the  folids  mud 
be  induced,  and  an  unequal  diftribution  and  circula¬ 
tion  of  the  fluids  themfelves  mud  foon  follow.  On 
the  other  hand,  if  the  folids  be  firft,  or  immediately, 
affedted,  fo  as  atenfion,  or  crifpature,  or  a  relaxation 
of  the  fibres,  be  produced  ;  an  undue  motion  of  the 
folids  will  thus  be  brought  about ;  and  the  juices, 
whofe  well  being,  in  an  efpecial  manner,  depends  up¬ 
on  the  folids  duly  performing  their  fundlions,  mud 
fufter  an  unhealthful  change. 

§  390.  By  changes  thus  wrought  in  the  frame  of 
man,  foundation  is  layed  for  an  endlefs  variety  of  dif- 
eafes,  which,  fooner  or  later,  lead  to  final  diflblution. 
But,  fhould  thefe  be  avoided  to  old  age,  the  fame 
4  end 
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end  is  but  more  fiowly  brought  about *  for,  the  fibres 
by  time  grow  more  folid,  dry,  hard,  and  rigid,  the  vef- 
fels  are,  of  courfe,  diminifiied*  and  the  pores  con-: 
traced.  Hence,  the  fibres  gradually  abate  of,  and 
at  length  totally  lofe,  the  faculty  of  motion  *,  by  which 
alone  the  juices  may  be  circulated  for  the  mutual  fup- 
port  of  the  whole.  That  this  hardnefs  and  rigidity 
of  the  fibres,  &c.  is  brought  about,  appears  not  one- 
ly  from  the  view  and  diifedtion  of  old  bodies,  in 
which  the  fkin  is  hard  and  dry*  many  vafcular  parts 
are  found  quite  folid,  and  not  only  cartilages  and  ten¬ 
dons,  but  feveral  portions  of  the  arteries  themfelves* 
are  converted  into  folid  hard  bones,*  but  alfo  from  a 
well  known  obfervation  in  cookery,  that  the  flefh  of 
old  animals  requires  longer  time  to  boil,  bake,  or 
roaft,  than  that  of  young. 

§  391.  From  this  fhort  (ketch  ofphyfiology,  a  ra¬ 
tional  idea  of  the  caufes  of  health  and  difeafes  of  the 
human  body  may  eafily  be  conceived  *  and  the  ope¬ 
ration  of  medicines,  which  depends  not  upon  their 
adtivity  alone,  but  is  the  joint  refult  of  a  mutual* 
mechanical  adtion  and  readtion  of  the  remedies  and 
the  animal  oeconomy :  For,  did  the  operations  of 
medicaments  depend  folely  upon  their  power  of  adt- 
ing,  the  fame  efiedts  would  be  produced  in  all  bodies 
alike,  even  in  dead,  as  well  as  living  fubjedts  *,  the 
contrary  of  which  our  common  fenfes  evince.  Hence, 
appears  the  grofs  impofture  of  thofe,  who  pretend  to 
an  univerfal  medicine,  that  is,  one  remedy  capable 
not  onely  of  preferving  the  health  and  life,  but  of 
curing  all  diftempers  and  difeafes  incident  to  the  hu¬ 
man  frame  *,  and  for  this  purpofe  give  their  pretended 
remedies,  indifcriminately  to  all,  without  regard  to 
differences  of  fexes,  ages*  conftitutions,  climates* 


*  Of  this,  I  have  a  remarkable  inftance  by  me ;  the  great  artery 
of  an  old  fubjedt  I  differed,  under  the  conduct  of  that  minute  ana- 
tomifl,  great  phyfician,  and  excellent  man,  M.  Petit*  in  Paris*  of 
which  feveral  portions,  even  of  the  crural  branches,  are  completely 
oflified. 
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feafons  of  the  year,  or  other  circumdances.  How 
hardly  do  they  deferve  to  be  undeceived,  who  fuffer 
themfelves  to  be  duped  by  fuch  impodors ! 

§  392.  Let  us  now  examine  whatclame  water  may 
lay  to  the  titule  of  an  univerfal  remedy.  It  is  certain¬ 
ly,  of  all  known  creatures,  that,  which  has  the  faired 
pretenfions  to  that  appellation  ;  fince  it  is  demondra- 
ble,  that  nothing  is  found  fo  generally  ufeful  and  be¬ 
neficent^  fo  neceffary  to  the  prefervation  of  the  health 
and  life  of  man,  and  fo  indrumental  to  the  cure  of 
the  variety  of  difeafes  to  him  incident,  as  v/ater.  In 
a  general  view,  water  may  well  be  looked  upon  as 
the  univerfal  medicine,  In  one  jftiape  and  proportion 
or  other,  it  agrees  with  all  temperaments,  ages  and 
fexes ;  may  be  taken,  more  or  lels,  in  all  climates  and 
feafons  ;  and  without  it,  in  fome  form,  no  man  or 
other  animal  can  fubfift.  Then,  in  all  difeafes,  whe¬ 
ther  acute  or  chronic,  when  properly  applied,  it  is  found 
a  mod  excellent,  a  molt  powerful  remedy,  and  equal¬ 
ly  anfwers  the  prefervative  and  curative  indications. 

§  393.  But,  it  merits  a  more  particular  attention.’ 
The  fudenance  of  the  animal  body  depends  upon  the 
comminution  or  folution  of  the  more  folid  aliments  \ 
whereby  they  are  fitted  to  be  carried  through  the  va¬ 
rious  infinitely  fmall  drainers  and  tubes  of  the  body, 
and  applied  to  the  feveral  parts  and  ufes  of  the  oeco- 
nomy,  for  which  they  are  defined  by  the  laws  of  na¬ 
ture.  This  can  onely  be  done  by  the  means  of  wa¬ 
ter  ;  as  that  is  found  the  mod  univerfal  folvent  of  the 
food  of  man  and  other  animals.  Then,  as  the  flui¬ 
dity  of  the  juices  of  the  bed  nourifhed  body,  on  which 
their  equal  didribution  and  free  circulation  depends, 
mud  be  owing  to  water ;  the  fitnefs  and  necefiity  of 
this  liquor,  to  all  conditutions,  to  all  ages,  to  both 
fexes,  and  in  all  feafons  and  climates,  mud  evidently 
appear. 

§  394.  The  blood,  that  heterogene  mafs  of  hu¬ 
mors,  from  whence,  not  onely  all  the  other  fluids  of 
the  body  are  fecerned,  but  the  mod  hard  and  folid 
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parts  derive  their  origine  and  continual  fupport,  con- 
fills  of  fubtil  terrene,  oily  and  faline  parts,  blended 
with  a  very  confiderable  quantity  of  water,  and  by  mo¬ 
tion  kept  in  fo  fluid  a  flate,  as  to  be  capable  of  paf- 
fing  through  veffels  too  minute  for  defcription  ;  but, 
upon  ftagnation,  moll  apt  to  fuffer  a  feparation,  to 
run  into  grumous  coagulations,  to  form  obftrudtions 
in  the  veffels,  to  corrupt  and  putrify. 

-  §  39 5.  Upon  diltilling  or  evaporating  the  blood 
of  an  healthful  perfcn,  in  an  heat  not  exceeding  that 
of  boiling  water,  it  will  be  feparated  into  two  parts, 
the  one  a  black,  hard,  folid,  and  hardly  foluble  mafs, 
which  by  its  inflammability  proves  its  containing  oil, 
and  being  burned,  by  elixiviation  yields,  a  limple 
earth  and  a  fait,  analogous  to  fea  fait.  This  makes 
one  part  of  the  mafs.  The  other  is  pure  iniipid  wa¬ 
ter,  (lightly  fmelling  of  the  blood,  and  conftitutes  two 
parts  of  the  whole.  Thus,  twelve  ounces  of  blood, 
by  this  treatment,  is  commonly  found  to  contain  about 
four  ounces  of  this  mixed  folid  matter,  and  about 
eight  ounces  of  this  Ample  water. 

§  396.  The  health  of  the  body  depends  upon  the 
due  proportion  and  intimate  mixture  of  thefe  materi¬ 
als  in  the  blood.  The  redundance  of  any,  efpecially 
of  the  folid  parts,  lay  an  immediate  foundation  for  fome 
difeafe ;  the  want  of  any,  efpecially  the  aqueous  parts, 
alike  brings  the  body  to  a  diftempered  ftate.  Health 
depends  upon  the  equilibrium  being  preferved  *,  but, 
the  oeconomy  can  bed:  difpenfe  with  the  redundance  of 
water :  If  the  folid  parts  preponderate,  all  the  animal 
functions  in  general  fuffer ;  the  circulation  becomes 
languid  and  unequal,  the  juices  flzey  and  vifcid  ;  ob- 
ftrudtions,  tumefactions,  indurations  of  the  bowels  and 
glands  are  formed  ;  inflammations,  general  or  partial, 
are  brought  on,  fubjedt  to  apoftemation,  perhaps,  to 
gangrene  and  fphacelation.  This  evil  is  remedied  by 
reftoring  its  due  proportion  of  aqueous  humidity  to 
the  blood.  By  this,  the  humours  acquire  the  juft  and 
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necefiary  fluidity,  a  free  circulation  and  all  the  animal 
functions  are  reeftablifhed ;  the  veffels  are  dilated  and 
opened,  obftrudtions  removed,  tumors  and  indurati¬ 
ons  refolved,  the  fecretions  and  excretions  promoted  ; 
the  predominant  or  difproportionatefolid  matter,  which 
is  to  be  deemed  foregne  and  noxious,  whether  terrene, 
fulphureous  or  faline,  is  diflfolved  in  its  proper  diffol- 
vent  and  waflied  and  carried  off  by  the  proper  emunc- 
tories. 

§  397.  Thus  we  fee,  it  is  water,  that  diflolves  or 
liquefies  our  folid  aliments  and  extracts  from  them  the 
Chyle,  from  whence  the  mafs  of  blood  is  formed.  It 
is  water,  that  preferves  all  the  juices  in  a  liquid  ftate, 
in  which  alone  a  free  and  vigorous  circulation  of  them 
can  be  fupported.  By  fuch  a  circulation,  the  matters 
fit  for  the  accretion  and  nutrition  of  the  different  fo- 
lids  are  depofited  and  applied  to  the  deftined  parts ; 
the  molt  fubtil  nervous  fluid,  the  caufe  of  motion  and 
fenfation,  is  elaborated  and  fecreted  ;  whileft  all  fo¬ 
regne,  orufelefs  matters,  all  redundancies  and  recrements 
are  excreted. 

§  398.  Hence,  it  is  eafy  to  conceive  what  this  Am¬ 
ple,  and  too  much  defpifed  liquor  does  and  may  con¬ 
tribute  to  the  fuftenance  of  human  life,  to  the  prefer- 
vation  of  prefent,and  to  the  reft  oration  of  lofted,  health  ; 
and  why  water  drinkers  in  general  are  more  healthy, 
vigorous,  and  cheerful,  more  prolific  and  longer  lived, 
than  thole,  who  ufe  wine  and  other  fermented  liquors 
for  their  drink. 

§  399.  This  is  obfervable,  not  only  in  the  poor  of 
all  countries,  as  well  as  our  own,  whole  penury  pre¬ 
vents  the  ufe  of  fermented  liquors ;  but  alfo  in  thofe 
of  better  condition  in  other  countries,  who  have  the 
prudence  to  make  water  their  principal  drink.  Thus 
it  is  in  Italy,  Spain  and  France,  where  the  well  bred 
youth  of  either  fex  are  hardly  allowed  or  known  to 
tafte  wine,  and  it  is  a  reproach  to  any  grown  perfon 
to  drink  much.  Water,  either  pure  or  (lightly  ting¬ 
ed  with  wine,  is  the  common  draught  of  perfons  of 
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the  beft  quality  at  their  meals.  Nor  are  they,  like  us, 
afraid  to  drink  water  after  Fifh  or  Fruit,  of  which 
they  eat  more  than  we  do  •,  and  yet  find  water  agree 
better  with  them,  than  fermented  liquors  with  thofe, 
who  are  led  by  a  kind  of  hereditary  infatuation  into 
the  ufe  of  pernicious  fpirituous  draughts,  not  onely  at 
meals,  but  at  all  hours  between  them.  This  fhame- 
ful  charge,  with  all  its  deft  motive  confequences,  falls 
to  the  lot  of  Germans,  Dutch,  Britons  and  Irifh. 

§  400.  Thus  far  we  have  conficlered  water  as  it 
contributes  to  fuftain  the  life  or  to  preferve  the  health 
of  man.'  Let  us  now  confider  how  far  it  is  or  may  be 
inftrumental  in  the  cure  of  the  difeafes  incident  to  the 
human  frame,  in  reftoring  lofted  health. 

§  40a.  Phyficians  diftinguifh  all  difeafes  into  acute 
and  chronic.  By  acute,  thofe  diftempers,  whofe  ac- 
cefs  is  fudden,  and  whofe  progrefs  is  rapid,  violent 
and  dangerous,  terminating  happily  or  unhappily  with¬ 
in  a  certain  hated  fpace  of  time,  are  underhood.  Of 
this  clafs  are  all  Fevers,  which  terminate  on  certain 
critical  days.  The  idea  of  a  Fever  confihs  in  a  vio¬ 
lent  and  preternatural  motion  of  the  folids,  whereby 
the  Fluids  are  neceharily  propelled  with  unnatural  and 
intolerable  Velocity.  This  is  always  an  effort  of  na¬ 
ture  to  fhake  off  fome  noxious  or  morbific  matter ; 
in  which  (he  either  fuccedes,  and  the  patient  recovers  ; 
or  fails,  fo  that  he  either  dies,  or  gets  through  with  fome 
parts  fo  vitiated,  as  to  lay  foundation  for  difeafes  of  the 
other  kind,  within  a  certain  term.  If  by  proper  evacua¬ 
tions,  fuch  as  by  V enefedtion,  where  the  blood  is  pec¬ 
cant  in  quantity  as  well  as  quality,  by  emetics  or  pur¬ 
gatives,  where  the  firft  paffages  are  affedted,  or  by 
diaphoretics,  where  the  fubtil  poifon  may  be  dif- 
charged  by  the  pores  of  the  fkin,  and  thefe  timely  ap¬ 
plied  in  the  beginning  of  the  difeafe,  the  patient  be 
not  relieved  ^  then  the  chief  help,  the  phyfician  can 
give,  is  to  reflrain  the  violence  of  the  motion  or  fur- 
nifli  the  oeconomy  with  fuch  matter,  as  will  render 
the  violent  and  inordinate  motion  lefs  injurious  and 
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more  tolerable.  The  method  of  doing  this,  nature 
herfelf  generally  points  out.  As  by  motion,  heat  is 
produced,  and  by  that  heat,  raifed  beyond  due  bounds, 
the  friendly  balmy  fluid,  neceflary  to  keep  the  com¬ 
mon  mafs  of  humours  in  a  fluid  ftate,  mult  be  alter¬ 
ed,  wafted  or  diflipated ;  the  patient  grows  thirfty 
and  calls  aloud  for  water  or  watery  liquors  to  drink. 
Water  is  then,  his  principal,  if  not  foie,  remedy  : 
This  corredts  the  heat,  cools  and  thins  the  blood, 
foftens  and  lubricates  the  arid  and  crifp  folids,  dif- 
folves  and  wafhes  off7  foregne  and  noxious  matters,  and, 
in  fhort,  reeftabliflies  the  vital  and  animal  functi¬ 
ons,  and  reftores  deflred  health.  Hence,  the  molt 
obfervant  and  judicious  phyflcians,  whether  antient  or 
modern,  have  always  layed  a  great  ftrefs  on  the  plen¬ 
tiful  drinking  of  water,  either  Ample,  or  fiightly  me¬ 
dicated  with  fome  convenient  vegetable  fubftance,  in 
the  form  of  Ptifans  or  Apozemes,  in  all  Ample  Fe¬ 
vers  ;  with  this  caution,  that  it  fhould  not  be  given 
too  cold.  Were  not  this  one  of  the  beft,  the  molt 
univerfal  of  remedies,  what  muft  become  of  the  poor 
in  this  and  other  nations,  where  they  can  not  often 
procure  any  other  medicine,  and  are  fometimes  forced 
to  rely  on  it  for  their  principal  fupport  ? 

§  402.  Chronic  difeafes  are  fuch,  as  are  flow  in 
their  accefs  and  progrefs,  and  continue  long,  without 
any  ftated  time  of  determination.  Thefe  generally 
arife  from  a  fulnefs  and  vifcidity,  or  fome  particular 
impurity  of  the  juices,  gradually  induced,  which  brings 
on  obftrudtions  of  the  bowels  and  glands,  unequal 
and  imperfedt  circulation,  fecretion  and  excretion. 
Such  are  the  fcurvey  and  fcrophulous  diforders,  the 
ftone  and  gravel,  the  gout  and  rhumatifm,  &c.  for 
the  whole  train  of  which,  water  has  been  found  the 
moft  potent,  the  moft  univerfal  remedy. 

,  §  403.  Of  this,  further  proofs  and  inftances  flhall 

be  offered  in  treating  of  the  mineral  waters,  which 
have  been  found  moft  effedtual  in  many  chronic  dis¬ 
tempers.  That  their  efficacy  did  not  depend  upon 
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their  folid  contents,  whether  terrene,  metalic,  fulphu- 
reous  or  faline,  may  be  judged  from  thefe  confident- 
tionSj  1.  that  fuch  contents  given  without  being  dif- 
folved  in,  and  diluted  with,  a  confiderable  quantity 
of  water,  would  prove  fruidefs,  if  not  hurtful.  2. 
That  many  of  the  moft  fimple  fprings  and  baths  have 
been  found  fovereign  remedies  in  a  great  variety  of 
chronic  affedtions.  This  has  proved  a  fatal  Humbling 
block  to  many  practitioners  in  Phyfic  ;  who,  being 
ignorant  of  the  qualities  and  effects  of  fimple  water, 
in  order  to  enable  them  to  conjedture  the  qualities, 
or  to  explane  the  effedts  of  fuch  waters,  by  the  ope¬ 
ration  of  feme  drug,  with  which  they  might  have  had 
Come  flight  acquaintance  ;  have  tortured  their  own 
brains  and  the  waters  of  divers  healthful  fprings  to 
find  out  or  afcribe  principles  to  them,  which  the  wife 
Creator  never  gave  them.  Thus,  a  medly  of  all  the 
mineral  kingdom,  a  chaos  of  falts,  as  fome  *  call  it, 
were  given  to  the  waters  of  Aken  ;  fulphur,  bitumen, 
an  alcaline  fait,  and  nitre,  to  thofe  of  Bath  •,  Allum 
and  Lime-ftone,  to  thofe  of  Briftol  *,  Nitre  to  thofe  of 
Scarborough,  Cheltenham  and  other  purging  fprings, 
and  mercury  to  the  periodical  baths  of  Pfeffer,  &c. 
the  falfehood  and  abfurdity  of  which,  we  fhall  fet  forth 
in  treating  of  thefe  waters  feverally.  But,  to  fhew,  that 
fimple  fpring  water,  either  cold  or  heated,  in  its  paf- 
fage  through  the  earth,  is  found  a  powerful  remedy  in 
many  inveterate  chronic  difeafes,  let  us  attend  to  the 
effedts  produced  by  thofe  fprings,  to  which  the  luper- 
ftitious  refort,  expedting  aid  from  the  tutelar  or  ima¬ 
ginary  prefiding  faint,  to  whom  the  waters  are  fup* 
pofed  to  be  confecrated.  To  thefe,  let  us  add  thofe  fa¬ 
mous  waters  mentioned  by  Hoffman  in  the  tract  before 
cited  ;  fuch  as  the  pure,  light,  fimple  waters  ofSchleufm- 
gen  in  the  Principality  of  Plenneberg,  in  Germany 4 
by  which  the  Gravel  and  Stone,  Gout,  Rheumatifm, 
Scurvey,  ftiffnefs  and  weaknefs  of  the  joints  and  limbs, 

*  FI  Wei,  de  Therm.  Aquifgr.  &  Porcet.  and  his  followers  and 

tranfcribfers.  *' 
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and  obftrudted  Menffrua  and  Hemorhoids  are  re¬ 
lieved  *,  the  like  waters  not  many  years  difcovered  in 
the  Black  Foreft  near  Ofterod,  which,  upon  examina¬ 
tion,  afford  not  a  grain  of  any  folid  mineral  matter ;  yet, 
are  found  effectual  in  the  preceding  diftempers,  as  well 
as  in  inveterate  diforders  of  the  head,  weakneffes  of 
the  limbs  and  choleric  and  hypochondriac  affedfions. 
To  thefe  may  be  added  the  Baths  of  Toeplitz,  in  Ger¬ 
many,  the  famous  thermal  waters  of  Pfeffer,  in  Switz¬ 
erland,  which  we  have  already  mentioned,  as  none 
other,  than  fnow  water  warmed  by  a  fubterranean 
heat  •,  for,  they  are  found  void  of  mineral  fpirit,  as 
well  as  of  all  folid  matter  •,  yet,  they  are  powerful  re¬ 
medies  for  all  diforders  arifing  from  mucous,  faline 
or  tartarous  concretions,  as  contradfions  or  rigidity  of 
the  joints,  gravel  and  ftone,  fcurvey,  gout  and  rhu- 
matifm,  &c.  And  notwithstanding,  thefe  waters  are 
as  fimple  and  pure,  as  any  water  can  be  conceived  ; 
they  are  foft  and  light,  as  rain  water  ;  and  have  no 
more  appearance  of  mineral  fpirit,  of  fait  or  fulphur, 
or  other  terrene  matter,  than  that :  They  fuffer  no 
change  upon  the  addition  of  acids  or  alcalies,  nor  caufe 
any  precipitation  upon  the  mixture  of  faline  or  meta- 
lic  folutions. 

§  404.  The  fame  may  be  fayed  of  a  bath  in  Hefle, 
called  das  Schlangenbad,  the  ferpent’s  bath,  as  alfo  of 
the  waters  of  Pifa,  Tettuccia,  Noceria,  and  many 
others  in  Italy  *,  as  well  as  of  a  remarkable  fpring  in 
Iceland,  whofe  heat  is  equal  to  that  of  boiling  water, 
though  it  be  as  fimple,  as  that  of  rain. 

§  405.  We  fee  then,  that  reafon  and  experience  de- 
monftrate  the  extenfive,  the  univerfal  ufe  of  water  in 
food  and  medicine.  It  was  deemed  a  fubjedt  to  write 
on,  worthy  of  the  pens  of  many  of  the  antients,  as 
well  as  *  Hippocrates,  who  wrote  exprefly  on  water. 

M  3  And 

*  De  Liquid,  ufu.  et  DeAere  Aquis  &  locis.  Quicunque  artem  me¬ 
dicare  integre  alTequi  velit,  primo  temporum  anni  rationem  habere  de¬ 
bet,  deinde  ventorum,qui  cuivis  regioniproprij.  Neque  negiigentio- 
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And  certainly,  that  phyfician,  who  is  unacquainted 
with  the  nature  and  quality  of  waters  in  general,  efpe- 
cially  of  thofe,  that  are  ufed  where  he  pra&ices,  is  but 
poorly  furniffited  with  means  of  preferving  or  reftor- 
ing  the  health  of  his  patients. 

§  406.  If  authority  be  wanted  to  fupport  the  ufe 
of  fimple  water  in  numberlefs  difeafes,  it  maybe  had 
by  confulting  the  works  of  the  graveft  and  beft  prac¬ 
tical  writers. 

§  407.  Riedlinus,  an  author  cited  by  Hoffman, 
recommends  water  in  melancholy  madnefs  ♦,  and  fays, 
that  rain  water,  taken  like  mineral  water,  firft  in  a 
fmall  quantity,  increafed  gradually  to  a  confiderable 
pitch,  continuing  it  fo  for  fome  days,  and  then  gra¬ 
dually  diminilhing  it,  cures  cachedtic  and  confumptive 
perfons. 

§  408.  Riverius  a  fays,  that  by  the  continued 
ufe  ot  fimple  water  alone,  he  has  known  the  fuppref- 
fed  menftrual  courfes  reftored,  better  than  by  more 
pompous  emenagogues. 

§  409.  Celsus  b  earneftly  recommends  the  ufe 
of  cold  water  in  diforders  of  the  head,  as  the  mur, 
or  Huffing  of  the  nofe,  bleardnefs  or  inflammations 
of  the  eyes,  defluxions  on  the  glands  of  the  throat,  &c. 

§  410.  Sylvaticus  c  warmly  recommends  it  in  red 
and  pimpled  faces  and  other  erruptions  of  the  fkin, 
and  in  choleric  heats  of  the  liver. 

§  41 1.  So  effedtual  has  fimple  water  been  found  in 
the  gout,  in  France,  that  it  is  called  the  Capucin’s 
remedy  ;  becaufe  the  Friars  of  that  order,  by  water- 
drinking,  keep  clear,  or  cure  themfelves,  of  that  dis¬ 
order.  Agreeable  to  this,  is  what  Marti  anus  in 
his  commentary  on  Hippocrates  afferts;  Cardinal 

rcm  fe  circa  aquarum  facilitates  cognofcendas  exhibere  convenft. 
Quern  admodum  enim  guftu  differunt  et  ponde'e  et  flatione ;  fic 
cjuoque  virtute  ahae  aids  longe  praeftant ;  has,  fi  quis  ad  urbem  fibi 
incognitam  perveniat,  diligenter  oportet  fcrutari. 

a  Qper.  lib.  iv.  c,  24.  b  Lib.  I  cap.  j  c. 
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Bernerius  his  having  been  perfectly  cured  of  the  gout, 
by  drinking  cold  water  onely.  To  this  Rondele- 
tius  a  fubfcribes,  when  he  aflerts,  his  having  cured 
many  perfons  of  the  gout  by  plentiful  drinking  of  cold 
water ;  which  fucceded  bed  in  thofe  ot  bilious  habits. 

§  412.  But,  as  cold  water  may  be  difagreeable  and 
hurtful  to  perfons  of  cold  conftitutions  and  weak 
nerves  *,  for  fuch,  either  the  natural  hot  fpring  water, 
and  next  to  thefe  any  fimple  waters  warmed  are  moft 
proper.  Thefe  are  countenanced  by  Avicenne  b. 
Such  waters  taken  upon  an  empty  ftomach  mud  be 
ferviceable  in  all  diforders  ariling  from  a  foulnefs  of 
the  intedinal  channel,  or  a  thick  and  vifcid  date  of 
the  juices. 

§  41 3.  Let  no  man  be  deceived  in  attributing  folely 
to  the  herbs  or  other  drugs,  with  which  water  is  im¬ 
pregnated,  fometimes  dilguifcd,  in  Apozemes,  Decoc¬ 
tions  or  Infufions,  or  to  fprings  (lightly  tainted  with 
minerals,  the  effects,  by  the  compofition  produced. 
Such  Drugs  given  by  themfelves  would  often  be  found, 
as  ineffectual,  as  the  folid  contents  extracted  from  mi¬ 
neral  waters  -are  obferved.  Their  efficacy  is  chiefly, 
if  not  folely,  owing  to  the  water  alone  •,  and  in  many 
cafes,  fimple,  pure  water  would  be  found  to  pioduce 
the  fame  or  equal  effefts,  with  thefe  more  pompous 
compounds.  Yet,  fuch  have  their  ufes  in  many  cafes, 
where  fomething  well  adapted  to  the  patient  s  particu¬ 
lar  cafe,  may  be  conveyed  by  the  means  of  that  moft 
univerfal  folvent  and  excellent  vehicle,  water. 

§  414.  Moft  chronic  and  many  acute  difeafes  de¬ 
duce  their  origin  from  a  Plethora,  or  fulnefs.  This  is 
bed  prevented  or  cured  by  the  uie  of  water :  For,  by 
thinning  or  diluting  the  blood,  it  prevents  thofe  mor¬ 
bid  coagulations  and  concretions,  which  lay  a  founda¬ 
tion  for  all  diforders  arifing  from  obftruCtions  •,  or,  by 
diffolving  them  when  formed,  fit  them  for  circulation, 
and  wafhes  away  all  impurities  and  faline  recrements 

&  Prax.  p.  611.  ^  Lib.  i.  Se£t.  2.  c*  x6,  p.  102. 
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from  the  mafs  of  humors,  determining  them  by  the 
moft  convenient  emundtories. 

§  415.  To  facilitate  the  natural  difcharges,  water 
foftens  and  opens  the  fecretory  and  excretory  tubes  in 
general,  and  thereby  promotes  the  rejection  of  all  ufe- 
lefs  or  ofienfive  matters  in  them  contained.  It  keeps 
the  body  duly  lax  and  free,  promotes  urine,  and  by 
wafhing  and  cleanfing  the  urinary  pafiages,  prevents 
calculous  concretions.  Water,  at  the  fame  time,  that 
it  keeps  all  the  humors  in  due  fluidity,  opens  and 
cleanfes  the  pores  of  the  fkin,  by  which  tranfpiration, 
of  all  others  the  moil  beneficent  and  neceflary  evacu¬ 
ation,  is' regularly  kept  up. 

§  416.  From  thefe  confiderations,  it  is  not  difficult 
to  conceive  how  water  becomes  ufeful  and  neceflary 
in  all  conflitutions,  to  all  ages,  and  to  both  fexes.  In 
fangume  habits,  it  keeps  up  fuch  a  fluid  fliate  of  the 
mafs  of  humors,  as  is  neceflary  for  a  free  circulation  ; 
without  which,  fuch  muff  be  conflantly  expofed  to 
obflrudtions  and  inflammations.  In  the  choleric,  it  at- 
temperates  the  inordinate  motion  and  confequent  heat 
of  the  folids,  by  blunting  and  correcting  the  acrimony 
of  the  juices,  and  promoting  a  difcharge  of  the  re¬ 
dundant  ialine  and  fulphureous  parts  by  the  proper 
excretory  pores  and  dudls.  By  thinning  and  refolving 
the  vifcidity  of  the  blood,  it  remarkably  helps  the  me¬ 
lancholic  and  phlegmatic* 

§  417.  Water  not  onely  agrees,  but  is  neceflary  to 
the  well  being  of  man  in  all  ages.  Infants  are  fub- 
jecf  to  many  diforders  from  the  vifcidity  and  acefcen- 
cy  of  the  milk,  which  makes  the  chief  part  of  their 
diet.  In  the  puerile  ftage  of  life,  various  diforders 
arife  from  a  vifcidity  of  the  juices,  occafioned  by  the 
redundance  of  nourifhment :  In  the  adult  or  manly 
age,  we  are  expofed  to  the  like  diforders,  and  to  in¬ 
flammations  and  fevers*,  and  in  old  age,  the  fibres 
are  apt  to  grow  rigid,  the  fmall  tubes  and  pores  be¬ 
come  folid  or  obftrubted,  and  all  the  vital  and  ani- 
ipal  functions  become  languid  and  irregular.  In  all 
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thefe  ftates  and  cafes,  water  muft  give  the  mod:  pow¬ 
erful  help  ;  for  reafons,  which,  I  hope,  are  obvious 
from  what  has  been  before  offered. 

§  418.  Water  is  well  appropriated  to  either  fex, 
whofe  diforders,  in  general,  requires  a  fimilar  treat¬ 
ment,  as  the  organs,  which  perform  the  vital  and 
animal  functions,  are  in  both  alike.  In  either,  the  ob- 
flruCtion  of  the  menftrual,  or  fuppreflion  of  habitual 
hemorhoidal,  fluxes,  alike  brings  on  dreadful  diforders. 
In  both,  thefe  difcharges  are  effectually  reftored  by  a 
proper  ufe  of  water. 

§  419.  Water  then  fhould  be  drank  at  meals  from 
the  infant  ft  ate  to  the  lalt  ftages  of  life.  In  general, 
the  quantity  fhould  not  be  lefs  than  triple  the  weight 
of  the  folids  confumed.  As  a  medicine,  in  all  proper 
cafes  it  may  be  drank  to  affuage  heat  and  thirft,  to 
cleanfe  the  firft  and  fecond  paffages,  to  dilute  the 
blood  and  other  juices,  and  to  take  off  the  tenfion  of 
the  folids ;  beginning  with  fmall  quantities,  increafing 
them  gradually,  till  they  are  found  to  anfwer,  and 
then  diminifhing  the  dofe  in  the  fame  time  and  propor¬ 
tion,  as  it  was  augmented. 

Of  the  topical  nfes  of  Water . 

§  420.  Hitherto,  we  have  confidered  the  interna! 
ufe  of  water.  Let  us  now  examine  it  as  a  topical  ap¬ 
plication,  in  which  we  fhali  not  find  it  much  lefs  ef¬ 
fectual,  or  lefs  univerfal. 

§  421.  As  it  is  probable,  the  firft  diforder  known 
to  man  was  local  and  external,  fome  foulnefs  or  injury 
of  the  fkin,  ftrain,  bruife  or  wound,  and  water  pre- 
fented  itfelf  in  moft  places,  it  is  likely,  that  this  be* 
nign  fluid  was  the  firft  topical  application.  Its  ufe  in 
medicine,  as  well  as  food,  no  doubt,' became  early 
known  to  man.  Nor  do  we  find  the  brute  creation 
ignorant  of  its  ufe  in  either  intention.  The  moft  an- 
tient  writers  in  the  healing  art  mention  bathing,  warm 
and  cold ?  as  a  well  known  and  proved  remedy.  And 

there 
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there  is  hardly  any  credible  account  of  any  people 
on  the  globe  at  any  time  fo  rude  and  barbarous,  as  not 
to  know  the  ufe  of  bathing. 

§  422.  We  have  before  touched  upon  the  antiquity 
and  univerfality  of  the  cudom  and  ufe  of  walking.  It 
is  not  here  neceffary  to  expatiate  much  further  on  that 
fubjedt :  The  medicinal,  not  the  ritual  or  religious, 
ufe  of  water  is  the  objedf  of  this  dilquifition.  We  find 
then,  in  all  countries  and  in  all  ages,  of  which  we  have 
any  authentic  hidories,  Bathing  was  held  in  univerfal, 
high  edimation.  Thus,  in  every  city  in  antient  Egypt, 
magnificent  baths  were  built  for  public  and  private 
ufe.  The  Greeks  followed  the  example  of  the  Egyp¬ 
tians,  as  the  Romans  afterwards  embraced  that  of 
Greece.  By  bathing,  thefe  people  fought  the  prefer- 
vation  of  prefent,  and  the  redoration  of  loffed,  health. 
Nor  were  they  fruilrated  in  their  expeditions :  For, 
thefe  ends  were  eafily  anfwered  to  a  frugal,  moderate 
people  ;  and  the  good  effects  of  thefe  falutary  appli¬ 
cations  were  obferved  and  recorded  by  the  in  off  an¬ 
tient  writers,  and  the  pradtice,  by  them  authorifed, 
handed  down  to  poderity  ;  as  maybe  feen  in  the  works 
of  Hippocrates,  Galen,  Aretaeus,  Trallian, 
Aetius,  Celsus,  Caelius  Aurelianus,  &c. 

§  423.  The  Greek  and  Roman  luxury  appeared  in 
nothing  more  evident,  than  in  the  magnificent  ftruc- 
tures,  they  eredted  for  their  Baths.  It  has  ever  been 
the  fate  of  the  mod  powerful  remedies,  that  men 
could  not  be  contented  with  the  ufe  of  them  upon  ex¬ 
traordinary  occafions  and  in  cafes  of  neceffity  onely, 
but  they  mud  luxurioufly  introduce  them  into  the  com¬ 
mon  oeconomy  of  life.  Thus  wine,  and  other  fer- 
mented  and  fpirituous  liquors,  tea,  fnuff,  and  many 
other  ufeful  creatures,  are,  by  their  abufe,  in  our 
days,  fo  perverted,  as,  at  bed,  to  be  rendered  ufe- 
lefs  to  thole  who  are  accudomed  to  them,  and  too 
frequently  to  be  found  dedrudlive.  This,  foon  after 
their  edabMitnent,  became  the  fate  of  baths :  It  was 
no  fooner  made  known  to  be  neceffary,  to  the  prefer- 
<  •  vation 
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vation  and  reftoration  of  health,  to  bathe  on  certain 
times  and  occafions,  than  every  one  ran  into  the  pro- 
mifcuous  ufe  of  the  pleafing  application.  Hence,  the 
Emperors  and  other  great  perfonages  raifed  thofe  fu- 
perb  ftrudfures  to  adorn  their  baths,  of  which  we  find 
mention  made,  not  onely  by  the  Poets,  by  Statius, 
Martial,  and  others,  but  by  more  grave  and  ferious 
writers,  luch  as  Seneca  a,  Pliny5,  and  Vitru¬ 
vius  c.  Of  this  kind  of  building,  feveral  great  ruins 
ftill  remane  in  Rome  and  Italy,  monuments  of  the 
luxury,  as  well  as  magnificence  of  their  founders.  In 
procefs  of  time,  baths  became  chiefly  ufed  for  plea- 
fure  and  recreation  *,  as  we  find  Charlemagne  received 
his  levee  in  a  great  bath,  in  his  favorite  city,  Aken. 
Such  abufe  could  not  fail  of  bringing  baths  to  difcredit 
and  difufe.  As  this  too  frequent  and  promifcuous  ufe 
of  them  mull  have  often  produced  evil,  as  well  as 
good,  effedts. 

§  424.  But,  though  the  abufe  of  the  befl  medicine 
feldom  fails  of  bringing  it  into  general  difrepute  ;  phy- 
ficians  fhould  procede  upon  more  rational  principles, 
than  to  fuffer  little,  mean  popular  caprices  to  affedt 
their  pradlice,  or  difcountenance  the  ufe  of  thefe  good 
things,  which  reafon  and  experience  recommend. 
When  they  have  the  teftimony  of  the  wifefi:  of  all 
ages  and  nations  to  convince  them  of  the  falubrious 
ufe  of  rational  bathing,  how  can  they  fuffer  themfelves 
to  be  difcouraged  from  the  ufing  it,  by  any  evils  pro¬ 
duced  by  its  abufe  !  Let  it  not  be  afked — Phyficians 
are  but  men.  Phyfic  is  become  a  trade  ;  and  fince  it 
became  fuch,  it  has  too  often  fallen  into  the  hands  of 
mean,  fervile  and  mercenary  men,  to  efcape  the  de- 
fpicable  frauds  and  artifices,  that  have  over-run  moft 
of  the  trades  and  employments  of  life.  The  public 
is  ever  captivated  with  novelty,  and  ever  reveres  things 
feeming  fecret  and  myfferious.  Hence,  as  new  modes 
and  falhions  become  the  life  of  trade,  Phyfic,  the  no- 

*  In  EpiUoh  b  Hift.  Natur.  r  Be  Architedtura. 
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blefl  art  known  to  man,  has  been  made  to  floop  to 
the  fame  vile  craft  and  artifice,  and  to  put  on  the . 
fhameful  mafk  of  obfcurity,  to  ferve  the  fame  bafe 
ends, — fordid  gain! 

§  425.  In  fuch  a  general  degeneracy,  it  is  eafy  to 
conceive  how  medicines  rife  and  fall  in  common  efli- 
mation,  and  fuffer  a  rotation  of  fafhions  like  our  cloaths. 
The  frauds  and  impofitions,  the  horrid  train  of  igno¬ 
rance,  which  neceiTarily  attend  this  bafe  pradtice,  muff  be 
obvious  to  the  meaneft  capacity.  In  thefe  days,  it  is  no 
wonder,  we  find  numbers  of  phyficians  entire  flrangers 
to  the  nature  and  qualities  of  fome  of  the  moft  valuable 
fimpl.es,  and  not  daring,  where  they  happen  to  know 
and  efteem  a  fimple,  common  medicine,  to  prefcribe 
it  when  they  fee  vulgar  prejudice  take  up  arms  againft 
it,  or  find  the  popular  folly  fuch,  as  to  eflimate  the 
value  of  the  phyfician,  as  is  frequently  the  cafe,  from 
the  rarity,  expence,  or  complicated  preparation,  or  per¬ 
haps  the  infinuated  or  imagined  myflery  of  the  me¬ 
dicine,  he  prefcribes ;  or  to  make  men  run  after  a 
jugling  fecret- monger,  who  is  not,  in  knowledge  or 
rationality,  three  degrees  removed  from  the  brute, 
that  draw's  the  gilded  chariot,  in  which  he  rides  tri¬ 
umphant  over  phyfic,  truth  and  common  fenfe.  Who, 
in  fuch  times,  will  prefume  to  prefcribe  a  plane,  Am¬ 
ple  remedy,  familiarly  known  to  old  women  and 
nurfes  ?  — ~  The  fhnfible,  judicious,  honeft  phyfician, 
who  prefers  the  good  of  his  patient  and  the  peace  of 
his  own  confidence  to  riches,  or  the  favour  of  a  popu¬ 
lace,  which  are  too  rarely  obtained  by  better  arts,  than 
temporifing,  adulation,  and  fervility.  Had  the  phyfical 
world  been  better  flocked  with  men  of  this  call,  or  the 
populace  more  difcerning,  we  fhould  fee  fewer  quacks 
and  other  knaves  make  fortunes  by  the  fpoils  of  a  de¬ 
luded  people  ;  and  medicines  would  not  be  rated  by  their 
rarity,  or,  as  men  are  often,  by  the  tinfel  on  their  gar¬ 
ments,  the  magnificence  of  their  houfes,  or  the  fplen- 
dor  of  their  equipages.  Had  a  due  regard  to  the  in- 
trinfec  worth,  not  outward  appearance,  of  medicines 
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been  kept  up,  water,  now  defpifed  from  its  common- 
nefs  and  plenty,  would  have  the  firft  rank  in  the  ma¬ 
teria  medica.  How  far  it  deferves  this  clafs,  we  have 
endeavored  already  to  fet  forth  in  part,  in  (hewing 
the  internal  ufe  of  this  element,  and  we  (hall  further 
evince  in  explaning  the  various  internal,  as  well  as  ex¬ 
ternal  diforders,  that  are  curable  by  the  outward  ap¬ 
plication  of  water. 

§  42 6.  Water  is  not  much  more  negledted  in  the 
internal  ufe,  than  external  application.  To  this,  the 
former  motives  too  much  concur.  But,  another  of 
the  caufes  of  the  difufe  of  this  mod:  powerful,  though 
common  remedy,  in  the  relief  of  inward  diforders 
efpecially,  feems  owing  to  modern  phyficians  laying 
out  more  time  and  pains  in  inveftigating  the  nature 
and  (late  of  the  juices,  than  in  examining,  or  attend¬ 
ing  to,  thofe  of  the  folids.  Had  it  been  duly  con- 
fidered,  that  the  free  and  equal  circulation  and  diflri- 
bution  of  the  blood  and  juices  in  general  depend  upon 
the  due  elafticity  and  vigorous  tone  of  the  fibres  of  the 
folids,  as  well  as  on  the  fluid  and  balmy  temper  of  the 
juices,  and  that  a  more  fpeedy  change  may  be  often 
wrought  in  the  (late  of  the  folids  by  external,  than  in¬ 
ternal  remedies  •,  water,  which  of  all  other  creatures 
is  bed:  qualified  to  produce  fuch  a  change  expediti- 
oudy,  could  not  have  lolled  ground  in  pra&ice  or  the 
edimation  of  phyficians.  We  fhall  in  the  fequel  en¬ 
deavor  to  fet  this  important,  but  much  neglected 

matter,  in  a  proper  light. 

.  ......  .. 

Of  Baths  in  general . 

§  427.  Among  the  antients,  there  were  various 
kinds  and  methods  of  bathing,  which  were  either  cold 
or  hot,  moid:  or  dry. 

§  428.  1.  The  cold  baths  were  always  mold:,  con¬ 
fiding  of  cold,  fimple  water,  for  the  mod  part  % 
though  fometimes,  faline,  chiefly  fea,  water  was  ufed. 

§  429.  2.  The  hot  baths  were  humid  or  moid, 
and  dry.  The  humid  or  moid  were  chiefly  fimple 
1  water. 
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water,  arteficially  warmed,  or  fimple  or  mineral  water 
naturally  heated  in  its  palfage  through  the  earth  in  va¬ 
rious  Thermae  or  natural  baths.  The  dry  were  alfo 
natural  or  arteficial  •,  fuch  as  Infolation,  or  being  ex- 
pofed  to  the  heat  of  the  fun  ;  fait  or  land  heated  by 
the  fun  or  by  an  ordinary  lire  ;  hot  vapors  iffuing 
from  mines  ;  ovens  and  ftoves,  built  for  the  purpofe 
and  heated  by  art  ;  in  which  bodies  were  conveniently 
placed  for  the  difcharge  of  fuperfluous  humidity  by 
the  pores  of  the  fkin.  To  thefe  may  be  added,  Baths 
of  fermenting  or  putrefying  Horfe  dung,  or  of  preffed 
or  fermenting  grapes,  which  are  ufed  in  fome  coun¬ 
tries,  in  chronic  cafes,  with  great  fuccefs  ;  and  the 
Vapor  Bath,  that  of  any  fimple  water  duly  heated, 
plane  or  impregnated  with  any  appropriate  medicine  ; 
or  the  vapor  of  fome  natural  bath,  charged  with  a 
fubtil,  volatile  fpirit,  or  with  the  eifential  principles  of 
fulphur,  as  the  Baths  of  Aken,  or  Aix  la  Chapelle. 

§  430.  in  this  place,  it  would  be  improper  and  fo- 
regne  to  our  purpofe  to  treat  of  any  other,  than  the 
humid  bathing,  or  the  various  manners  of  applying 
fimple  water  to  the  human  body  externally,  for  the 
preservation  or  reiteration  of  health.  In  what  efli- 
mation  this  remedy  was  held  among  the  antients  may 
be  collected  from  a Hippocrates,  bGALEN,  cOri- 
basius,  d  Strabo,  e  Pliny,  and  others. 

§  431.  The  waters,  which  have  been  in  ufe  from 
all  antiquity  for  bathing,  are  the  different  kinds  of  ter- 
reitrial  waters ;  thofe,  for  example,  of  Springs,  Rivers, 
Lakes,  or  the  Sea.  Of  thofe,  baths  may  be  had  or 
made  of  any  degree  of  cold  or  heat,  that  is  required. 
I  fhall  here  onely  confider  them,  as  1.  cold,  2.  tem¬ 
perate,  3.  tepid  or  hot;  and  then  add  fome  account 
of  the  Vapor  bath,  its  ufes  and  effefts. 

a  De  Liquid,  ufu.  b  De  tuenda  valetudine.  c  Lib.  vi.  cap. 
xxvii.  <<  Geograph,  lib.  xv.  •  Nat.  hift.  lib.  xxix.  c.  1.  lib. 
xxxi.  c.  3.  Sec. 


0/  W  ater  in  general . 


‘*75 

I.  Of  the  Cold  Bath. 

/ 

§  432.  Whoever  would  conceive  a  rational  notion 
of  the  operation  and  effects  of  any  medicine,  muff  firft 
be  well  acquainted  with  the  ftrudture  and  ufe  of  the 
parts  of  the  body,  with  the  animal  oeconomy  in  ge¬ 
neral,  with  the  frame  and  nature  of  the  part  in  parti¬ 
cular,  to  which  it  is  to  be  applied,  as  well  as  with  the 
quality  of  the  medicine  itfelf. 

§  433.  The  fibres,  of  which  the  veffels  and  other 
fofter  folids  of  the  animal  body  are  compofed,  are  of 
an  elaftic  or  fpringy  nature,  and  fo  exquifitely  fenfibie, 
that  they  are  every  inftant  changing  their  tone,  grow¬ 
ing  more  tenfe  or  lax,  as  they  come  to  be  aftedbed 
by  the  alterations  conftantly  wrought  in  the  animal 
juices,  they  contain,  or  in  the  atmofphere,  that  fur- 
rounds  them.  Thus,  the  tone  of  the  fibres  of  an  ani¬ 
mal  is  never  at  a  ftand  ;  but  more  variable,  than  the 
beft  conftrudled  thermometer,  in  which  the  liquid  is 
never  found  at  reft.  The  brute  creation  fenfibly  feels 
the  effects,  the  changes  of  the  atmofphere  produce  on 
them,  and  difcovers  it  to  the  obfervant :  Ruftics  fore- 
tel  the  changes  of  weather,  particularly  to  wet  or  dry, 
by  obfervations  on  the  deportment  of  their  cattle  and 
fowl,  which  are  always  found  to  lick  and  fmooth  their 
coats,  or  feather  themfelves,  at  the  approach  of  rain, 

•  before  any  of  our  arteficial  machines  can  meafure  the 
change.  Thefe  creatures  feel  an  itching,  or  fome  cer¬ 
tain  fenfation  on  the  fkin,  upon  this  alteration  of 
the  air,  which  makes  the  one  lay  its  fur  fmooth  by 
rubbing  or  licking  it  •,  and  the  other  fqueefe,  with  its 
beake,  a  gland  in  the  rump,  which  fecerns,  and,  upon 
comprefiion,  difcharges  an  oily  or  undtuous  fubflance, 
with  which  they  befmear  their  feathers,  fo  as  they  may 
be  leaft  affedfed  by  the  impending  rains. 

§  434.  The  whole  animal  frame  is  made  up  of  fi¬ 
bres  of  this  kind.  Thefe  fibres  are  moftly  vafcular. 
The  veffels,  they  compofe,  are  twofold  ;  1.  Arterial; 

and 
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and  2.  Venal.  The  i.  or  arterial  are  thefe  which  car¬ 
ry  the  mafs  of  humours  from  the  heart,  or  center,  to 
the  extremities,  for  the  nutrition  of  the  feveral  parts 
and  the  elaboration  or  reparation  of  other  juices,  from 
the  general  mafs  for  the  ufes  of  the  oeconomy.  The 
2d.  or  Venal  are  thofe,  that  carry  the  fuperfluous 
mafs,  fpoiled  indeed  of  all  that  is  neceffary  for  the 
forementioned  purpofes,  back  again  to  the  heart  and 
lungs,  by  palling  through  which,  it  is  as  it  were  re¬ 
newed,  replenifhed  with  fubftances  fimilar  to  what  it 
before  loffed,  which  it  bellows  in  its  courfe,  as  before, 
upon  the  feveral  parts  in  its  pafTage.  This  is  called 
the  Circulation  of  the  blood,  the  happy  difcovery  of 
our  immortal  Harvey. 

§  435.  Befides  the  very  minute  tubes,  by  which  the 
arteries  and  venes  communicate,  each  have  certain 
other  tubes  exquifitely  fmall  appertaining  to  them. 
Thefe  tubular  appendages  terminate  or  begin  in  the 
fkin,  and  conflitute  that  innumerable  and  inconceiv¬ 
able  number  of  perforations  of  the  fkin,  which  are 
called  the  Pores.  Thefe fubtil  duds  are  two  fold;  1. 
The  arterial  or  excretory  pores,  which  procede  from 
the  arteries  ;  by  which  a  certain  fubtil  excrementitious 
humor,  exceding  in  weight  all  the  other  evacuations 
of  the  human  body,  is,  in  an  healthful,  which  is  the 
natural  flate,  continually  difcharged  in  an  inviiible  va¬ 
por  or  exhalation,  or  in  a  perceptible  dewy  moifture. 
This  is  the  perfpirable  or  tranfpirable  matter,  which 
is  diftinguifhed  into  infenfible  or  fenfible  Perfpiration 
or  Tranfpiration  ;  the  nature  and  excretion  of  which 
was  firft  and  beft  explaned  by  Sanctorius,  an  Italian 
Phyfician,  and  further  illuftrated  by  our  great  Lister* 
and  the  Keils. 

§  436.  2.  The  venal  or  inforbent  Pores,  are  fmall 
and  invifible  duds,  which,  palling,  like  the  arterial, 
through  the  fkin,  communicate  with  the  fmalleft  ca¬ 
pillary  branches  of  tire  venes,  and  thus  convey  to  the 
mafs  of  blood,  all  matters  that  are  applied  to  the  fu ef¬ 
face  of  the  fkin  in  a  flate  fubtil  enough  to  pafs  their 

orifices. 
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orifices.  By  thefe,  various  medicines  are  conveyed 
into  the  blood  and  produce  their  ref pedtive  effedts.  By 
thefe,  nourifhment  is  abforbed  from  the  very  air:  For, 
by  thefe  alone  we  can  account  for  the  extraordinary 
fatnefs  of  cooks,  butchers,  and  other  perfons  con¬ 
cerned  much  in  drefling  or  handling  of  provifions  for 
food  :  The  effluvia  or  fubtil  exhalations,  that  conftant- 
ly  fly  off  fuch  bodies,  especially  when  warmed  or  heat¬ 
ed,  enter  into  thefe  pores,  and  are  by  them  conducted 
to  the  venes,  and  fo  mixed  with  the  blood,  and  by 
the  circulation,  applied  to  the  feveral  purpofes  of  the 
oeconomy.  Hence,  we  may  fee,  that  good  air  is  ne¬ 
ed  far  y  to  our  well  being  *,  as  well  for  what  we  may 
infpire  or  inforbe  by  thefe  pores,  as  for  what  we  take 
in  by  the  Lungs.  And  hence,  we  may  learn  how 
cautious  we  fhouid  be  in  the  choice  of  water  for  exter¬ 
nal,  as  well  as  internal  application  :  For  both  purpofes, 
the  lighted,  fubtileft,  and  fofteft  water  fhouid  in  ge¬ 
neral  be  chofen  ;  except  in  fome  particular  cafes,  where 
that,  naturally  or  arteflcially  medicated,  may  be  found 
more  effectual  and  proper. 

§  437.  This  fliort  {ketch  of  phyfiology  premifed, 
the  effedt  and  operation  of  topical  or  external  appli? 
cations  in  general,  that  of  water  in  particular,  may  be 
more  rationally  explaned  and  eaflly  underftood. 

§  438.  The  water  ufed  for  cold,  as  well  as  tem¬ 
perate  and  warm,  bathing  are  to  be  confidered  as  pure 
or  Ample  ;  as  that  of  rain,  fnow,  fweet  or  inflpid  fprings, 
&c.  or  as  compound,  fuch  as  the  mineral,  or  medi¬ 
cated  waters.  Here,  we  fhall  confine  our  felves  to 
Ample  water  folely,  leaving  the  others  to  be  treated  of 
in  the  fequel,  under  their  proper  heads. 

§  439.  By  bathing  in  general,  is  rneaned  the  im- 
merflon  of  the  whole  or  fome  particular  limb  or  part 
of  the  body  in  water;  though  certain  dry  applications, 
fuch  as  heated  air  and  vapor,  as  well  as  fait,  fand,  &c. 
have  obtained,  as  before  oblerved,  the  denomination 
of  Baths,  in  a  phyflcal,  as  well  as  a  chemical,  accep¬ 
tation.  Here,  we  mean,  by  bathing,  the  immerflon 
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of  the  whole  or  fome  particular  limb  or  part  of  the 
body,  in  a  fimple  watery  fluid  onely,  either  cold,, 
temperate,  warm  or  hot,  or  lying,  in  the  vapor  of 
fuch.  And  firft  of  cold  bathing. 

§  440.  The  aft  ion  of  water,  upon  the  body  therein 
rmmerged,  depends,  1 .  upon  the  purity  or  heteroge¬ 
neity  of  the  water  *,  2.  upon  its  levity  or  gravity;  whence 
its  fttnefs  or  unfitnefs  to  diffolve  matters,  or  enter  the 
pores  of  bodies  ;  and,  3.  upon  the  di  fferent  degrees  of 
its  Coldnefs  or  Heat. 

§  441 .  1 .  The  pureft,  fimpleft  waters  are  the  lighteft, 
the  molt  foft  and  capable  of  diffolving  and  wafhing 
of  bodies,  the  moll  fubtil  and  fit  to  enter  the  pores  of 
thefkin,  and  dilute  the  blood.  Thefe  waters  are  found 
cold  or  hot,  according  to  the  temperament  of  the  air 
and  earth  through  which  they  have  paffea,  or  in  which 
they  are  kept.  The  more  heterogene  the  water,  the 
more  heavy  and  grofs  in  general  it  is  found,  the  more 
hard  and  unfit  to  diffolve  bodies  or  enter  into  the  mafs 
of  humors  by  the  pores.  Its  coldnefs  or  heat  depends, 
upon  the  fame  accidents  with  thofe  of  the  molt  pure  ; 
for,  in  this  refpedt,  all  waters  are  but  paffive ;  fome 
being  more  fufceptible  of  heat  and  cold  than  others, 
for  reafons  before  obferved. 

§  442.  2.  The  lighted:  water  is  found  eight  hundred 
times  heavier,  than  common  air.  In  this  proportion, 
then,  is  the  preffure  upon  the  body  immerfed  in  wa¬ 
ter  increaled,  by  the  greater  or  leffer  weight  of  water 
Incumbent  upon  the  furface  of  the  body:  This  is  fb 
much  added  to  the  weight  and  preffure  of  the  atmo- 
fphere,  which  is  fuffained  alike  in,  as  out  of,  water. 

§  443.  3.  Water  is  rarefied  by  heat  and  condenfed 
by  cold.  Hence,  cold  water  is  heavier,  than  the  like 
volume  of  hot.  The  colder  the  water,  the  more  denfe,. 
the  more  heavy,  the  more  grofs  and  unfit  to  diffolve 
bodies,  and  enter  the  pores  of  the  ikin,  it  will  always 
be  found. 

§  444.  Hence,  the  action  of  cold  water,  upon  the 
body  therein  immerged,  is  eafily  conceived  :  It  mufl 
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aCfc,  1 .  chiefly  by  its  fluidity,  which  qualifies  it  to  em¬ 
brace  and  comprefs  equally  all  the  parts  j  2,  by  its 
coldnefs,  which  conftringes  the  folids,  and  condenfes 
the  fluids ;  and,  3.  by  its  gravity,  which,  by  compref- 
fing  the  furface  with  an  additional  weight,  repels  all 
the  fluids  from  the  circumference  to  the  center. 

§  445.  As  the  dimenfiqns  of  all  the  veflels,  ex¬ 
posed  to  the  immediate  aftioh  of  the  cold  bath,  mull 
neceflarily  be  fo  contracted,  as  to  receive  or  contain 
but  very  little  blood,  during  the  impulfe  ;  fo,  of  ne- 
ceflity,  the  great,  internal  veflels  mud  be  proportion- 
ably  diftended  and  enlarged.  A^s  foon,  as  this  exter¬ 
nal  impulfe  is  removed,  if  the  bowels,  which  perform 
the  vital  functions  be  vigorous,  the  blood  is  propelled 
with  new  energy  throughout  the  oeconomy,  by  the  in- 
creafed  force  given  the  elaflicity  of  the  fibres  of  the 
containing  folids.  And  thus,  circulation  and  tranfpi- 
ration,  which  were  both  for  a  while,  in  fome  meafure^ 
obftruCted  or  retarded,  are  refumed  and  carried  on 
with  more  than  ordinary  vigor.  The  body,  which, 
before  bathing,  was  cold  and  chilly,  from  a  languid 
circulation  and  an  unequal  diftribution  of  vital  heat 
and  fpirits,  the  confequence  of  a  relaxation  of  the  fo¬ 
lids,  grows  warm  and  lively,  perfpires  freely ;  and, 
if  clofe  covered  up  in  bed,  will  fweat  profufely  *,  all 
which  arife  from  an  extraordinary  momentum  given 
the  blood,  by  invigorating  and  bracing  up  the  tone  of 
the  relaxed  folids. 

§  446.  The  cures  performed  by  cold  bathing  are 
ap  proofs  of  the  truth  of  this  theory.  Whatever  dis¬ 
orders  arife  from  a  debilitated  and  relaxed  flate  of  the 
folids,  which  mult  fooner  or  later  bring  on  a  vifcid, 
fizy,  fluggifh  difpofitien  of  the  blood  and  juices,  if 
taken  in  time,  before  the  bowels  are  affeCted  or  ob- 
ftruCtions  are  formed,  maybe  effectually  relieved  joint¬ 
ly  by  this  aCtion  of  the  water  and  this  re-aCtion  of  the 
animal  fibres,  in  cold  bathing. 

§  447.  As  the  primary  and  principal  effeCt  of  cold 
bathing  is  wrought  upon  the  folids,  whofe  aCtion  upon 
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the  fluids  is  thereby  promoted  or  altered  ;  condaftt 
Care  is  to  be  taken  not  to  adminifter  this  remedy* 
where,  by  length  of  time  and 'other  accidents,  fuch  a 
change  is  wrought  in  the  juices,  as  may  make  it  dan¬ 
gerous  to  comprefs  or  forcibly  to  propel  them  from 
one  part  to  another  :  For,  when  they  are  grofs  and 
vifeid,  or  onely  in  too  great  abundance,  dangerous 
obdrudions  or  inflammations  may  be  formed,  or  an 
increafe  of  flzinefs  and  vifeidity  induced.  Befldes, 
the  folids  will  be  weakened  by  every  effort,  they  make 
to  contrad  or  conftringe  themfelves,  when  the  con¬ 
tained  fluid  is,  from  its  quality  or  quantity,  incapa¬ 
ble  of  yielding  to  the  external  compreflure  of  the  fo¬ 
lids  wrought  upon  by  the  cold  water.  And,  when 
the  fluids  are  by  any  means  reduced  and  broken,  or 
rendered  thin,  acrid  or  fharp,  by  increaflng  the  force 
of  the  circulation,  or  didending  feme  of  the  internal 
veflels,  by  the  fudden  influx  of  blood,  in  the  lungs, 
brain  or  other  bowrels,  an  haemorhage,  an  efluflon 
qf  blood,  or  bnrfling  of  blood  veflels,  of  moft  fatal 
confequence,  may  well  be  occafloned,  by  ill-timed 
cold  bathing. 

§  448.  A  flmilar  reafbn  renders'  univerfal  cold  bath¬ 
ing  perilous  and  dedrudive,  where  any  bowel  is  ob¬ 
truded,  inflamed  or  debilitated  :  The  contradion  of 
the  fibres  and  the  confequent  diminution  ol  the  dia¬ 
meters  of  thefe  veflels,  which  are  neareft  the  lurhice 
or  mod  afleded  by  the  cold  immerfion,  mull  occafl- 
bn  a  greater  impulfe  and  didention  of  the  veflels  more 
remote  from  its  adion  ;  thefe  then  muff  receive  a 
greater  influx  of  blood  in  proportion  to  their  frzes 
and  the  tones  of  their  fibres.  Such  of  thefe  veflels, 
as  are  by  any  means  obdruded,  mnft  have  that  ob- 
drudion  increafed  or  confirmed  by  cold  bathing,  and 
fuch,  as  are  any  way  debilitated,  muft  be  proportion- 
ably  did  re  fled  by  yielding  more  to  the  increafed  in¬ 
flux  thus  occafioned.  Thefe  general  concife  cautions 
premifed,  let  us  procede  to  confider  in  what  cafes  and 
eircumftances  cold  bathing  may  be  ufed  with  deflred 
fticcefs*  §  449* 
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•§  449.  As  the  general  difufe  of  water  is  to  be  uni- 
verfally  regretted  ;  fo  the  great,  modern  negledt  of 
cold  bathing  is  much  to  be  lamented  by  all  the  northern 
inhabitants  of  the  earth  more  efpeciahy  ;  but  chiefly  by 
the  inhabitants  of  thefe  northern  iflands  in  particular, 
whofe  natural  difeafes  may  moftly  be  prevented  or 
cured  by  the  rational  ufe  of  cold  bathing.  But,  to  il- 
luftrate  by  fome  examples  • — 

§  450.  There  is  not  any  diforder,  to  which  we  are 
more  fubjebl,  than  thofe,  that  take  their  rife  from  ob- 
flrucled  or  inordinate  perforation.  The  difcharges  by 
the  pores  of  the  fkin  are  not  only  greater  in  quantity, 
but  of  more  importance  to  the  oeconomy  of  life, 
than  all  the  other  excretions  taken  together.  The 
more  changeable  and  uncertain  the  climate,  the  more 
irregular  muff  the  cutaneous  difcharges  always  prove. 
Our  climate  being  extremely  variable,  obftrudbed  per- 
fpiration,  with  all  its  train  of  evil  confequences,  mu  ft 
be,  as  we  find  it,  very  common.  Hence,  what  we 
call  catching  of  cold  becomes  fo  frequent.  Hence, 
the  Murr  or  fluffing  of  the  Head,  Rheums,  or  Ca¬ 
tarrhs,  Coughs,  Aftma’s,  &c.  are  fo  rife  amongft  us. 

§  451.  I  do  not  point  thefe  out,  as  diforders, 
which  may  be  cured  by  cold  bathing.  I  have  already 
obferved,  that  when  the  juices  are  in  any  wife  mor- 
kid,  when  they  offend  in  quantity  or  quality,  or  when 
any  particular  part  is  inflamed,  obftruded  or  weaken¬ 
ed,  cold  bathing  is  in  general  to  be  avoided.  But, 
the  juft  now  mentioned  confequences  of  obftruded 
perfpiration  may  well  be  prevented  by  the  timely  ufe 
of  cold  bathing  ;  which  gives  fuch  a  lenfible  elafticity 
to  the  Fibres,  as  keeps  the  fkin  proof  againft  the  fre¬ 
quent,  Hidden  changes  of  the  weather,  whether  from 
hot  to  cold,  from  dry  to  moift,  or  the  reverfe  ;  and, 
by  preferving  that  due  tone,  fupports  a  free  and  equal 
circulation,  and  with  that,  the  due  fecretions,  as  well 
as  this  and  other  excretions,  neceflfary  to  perfedt  health. 

§  452.  Rachitis,  or  Rhachitis,  the  Rachits,  or  Rick¬ 
ets,  as  it  is  commonly  called,  is  a  diforder,  that  fo-’ 
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regners,  fometime,  have  looked  upon  as  endemiaf 
in  Britain,  peculiar  to  our  foil  and  climate.  But,  for 
this  notion,  there  is  no  good  authority.  Some  look 
upon  it  to  be  a  new  diftemper •,  for  no  better  reafon, 
than  its  not  being  exprefly  named  by  the  ancients ; 
but,  the  figns  and  fymptoms  of  the  difeafe  feemto  be 
given  by  Hlppocrates  in  fpeaking  of  the  diforders 
of  children,  where  he  mentions  the  bending  inward 
or  diftortion  of  the  fpine,  the  preternatural  growth  of 
the  head,  &c.  It  is  beft  treated  by  the  moderns  ; 
among  which,  the  mod  eminent  are  our  Glysson, 
Sydenham,  Charlton,  and  Mayow.  Bythefeitis 
confeffed,  the  Rachits  arife  from  an  unequal  diftribm 
tion  of  the  nutricious  juices  ;  from  the  abundance  of 
which,  fome  parts  of  the  mufcles,  bowels  and  bones 
increafe  beyond  the  natural  fize,  to  the  disfiguration, 
and  diftortion  of  the  parts,  or  the  diflocation  of  the 
joints  •,  whileft  others,  from  a  defed  of  the  neceftary 
fupplies,  emaciate,  fhrivel,  and  confume.  Though 
this  diforder  be  too  rife  in  our  country,  I  fee  no  juft: 
eaufe  for  pronouncing  it  endemial.  It  is  not  impro¬ 
bable,  the  humidity  of  our  climates  may  make  it  ap¬ 
pear  more  common  with  us,  than  in  drier  countries  ; 
but,  I  doubt,  no  part  of  Europe  will  be  found  free 
from  it efpecially,  where  foftnefs  and  luxury  have 
broken  the  natural  ftrength  and  hardy  difpofition  of 
parents  and  their  unnatural,  but  fafhionable,  lubfti- 
tutes,  Nurfes.  The  Rachits  were  not  taken  notice 
of  in  Britain  before  the  year  1620,  or  thereabouts, 
when  our  Glysson  obliged  the  public  with  his  trea- 
tife  on  this  fubjeft.  About  this  time  it  was,  that  our 
Anceftors  began  fenfibly  to  fall  from  the  primitive 
firnplicity  of  their  Diet,  Cuftoms,  and  Manners. 
From  this  period,  we  may  date  the  rife,  and  count 
the  progrefs  of  this  enervating  and  disfiguring  dift 
temper.  It  can  not  therefore  be  deemed  properly  en- 
demial,  nor  folely  confined  to  our  foil  or  climate. 
Our  phyftcians  having  firfb  favored  the  world  with 
a  rational  and  juft  defeription  and  method  of  cure 
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of  the  difeafe,  is  not  fufficient  grounds  to  charge  the 
diftemper  upon  Britain.  Happy  it  were  for  us,  had 
this  been  the  onely  diftemper,  luxury  had  introduced, 
and  that  that  fell  contagion  had  not  more  difordered 
and  disfigured  our  minds,  than  the  Rachi ts  have  de- 
formed  our  bodies..  But,  this  is  no  place  for  politi¬ 
cal  phyfic. 

§  4^3.  A  mong  the  various  remedies  recommended 
for  the  Rachits,  cold  bathing  has  been  found  the 
chief :  It  is  that,  by  which  this  diforder  is  molt  ef¬ 
fectually  prevented,  and  without  which,  in  mine  opi¬ 
nion,  it  can  hardly  be  perfectly  cured  :  For,  the  molt 
powerful  alteratives  prefcribed,  will  be  found  ineffec¬ 
tual  in  bracing  up  the  relaxed  folids  to  their  due  tone, 
without  the  help  of  frequent  and  long  continued  im¬ 
merfion  in  cold  water.  And  the  early  and  frequent 
life  of  it,  will  be  fufficient  to  prevent  this  deteftable  j 
diftemper. 

§  454.  Sir  John  Floyer  a  is  of  opinion,  that  the 
Rickets  were  not  known  in  England  before  the  original 
■cuftom  of  Immerfion  was  exchanged  for  fprinkling  in 
Baptifm.  I  fliall  not  here  enter  upon  a  difquifition 
into  the  foul-faving  or  body-healing  nature  of  immer¬ 
fion,  conftdered  as  a  Sacrament.  As  a  phyfical  agent, 
a  fingle  immerfion,  facramentally  or  otherwife  per¬ 
formed,  could  hardly  be  fufficient  to  prevent  or  to 
cure  this  or  any  other  confirmed  diftemper.  But,  the 
changing  a  very  antient  civil  cuftom,  and  an  eftablilh- 
ed  religious  Ritual,  fo  remarkably,  as  from  a  gene¬ 
ral  immerfion  in  cold  water,  to  the  fprinkling  of 
the  face  folely,  nightly,  with  that  element,  ffiews  that 
idle  fears  were  contracted  about  general  immerfion, 
that  men  began  to  drop  it  in  every  fenfe,  and  there¬ 
fore  had  the  very  form  of  a  Sacrament  altered  by  a 
Canon?  to  prevent  the  dreaded  ill  effeCts,  even  in  Bap¬ 
tifm.  It  muft  then  be  owing  to  a  general  negleCt  or 
difufe  of  cold  bathing  or  waffling,  not  folely  to  the 
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alteration  of  the  baptifrnal  manner  of  immerfion,  that 
this  fenfible  change  was  obferved  to  have  arofe  in  the 
conftitutions  of  our  children  about  the  beginning  of 
the  laft  century.  It  is  therefore  much  to  be  wifhed, 
that  the  falutary  regimen  may  in  all  refpedls  be  re- 
ftored.  It  is  to  be  hoped,  that  men  will  inure  their 
children,  from  their  infancy,  to  cold  wafhing  and 
cold  bathing,  as  the  moil  powerful  prefervative  and 
reftorative  of  health  and  vigour.  The  advantages  of 
which  are  recommended  by  the  grave  authority  of 
Aristotle1,  who  fays  it  is  not  onely  neceffary  for  the 
prefervation  of  health  ;  but  alfo  makes  men  hardy 
and  ftrong,  fit  for  the  army. 

§  455,  in  recent  luxations,  or  flrains  and  bruifes, 
the  veftels  are  fo  weakened  by  the  diftradtion,  that 
they  receive  too  great  a  flux  of  humors  ;  whence  tu¬ 
mor,  pain,  &c.  enfue.  In  thefe,  there  is  not  a  more 
prefent  and  effedlual  remedy,  than  cold  water  ;  which, 
by  its  weight  and  by  its  cooling,  contracting  quality, 
prefles  upon  and  conftringes  the  weakened  parts,  and 
prevents  the  flux  of  humors  ufually  attending  fuch 
injuries  ;  in  which,  the  rational  cure  conftfts. 

§  456.  In  the  Rheumatifm  and  Gout,  when  the 
inflammatory  difpofition  and  the  morbid  ftate  of  the 
humors  is  corrected,  cold  bathing  is  found  a  moft 
fovereign  remedy.  I  mention  thefe  together,  as  two 
fatal  diftempers,  which  I  look  upon  to  have  the 
greateft  analogy  to  each  other;  and  which  are  fome- 
times  taken,  the  one,  for  the  other.  The  Gout  is 
an  obftrublion  of  the  fynovial  veflels,  thofe,  that  car¬ 
ry  and  fecern  a  fmooth,  foft,  gelatinous  fluid  for  lu¬ 
bricating  the  feveral  articulations  or  joints  of  the 
body,  to  prevent  their  heating,  eafe  their  fridlion, 
and  facilitate  their  motion*  This  is  always  attended 
with  more  or  lefs  inflammation  and  pain,  and  with  a 
fymptomatic  Fever,  in  proportion  to  the  habit  of  the 
body,  and  the  fenffbility  of  the  joint  aftebted.  The 
parts  engaged  being  membranous  and  nervous,  the 
pain  is  for  the  moft  part  extremely  exquiftte  and  ex- 
J  Politic,  lib.  vii.  c.  17, 
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cruciating,  and  the  fymptoms  are  extended  from  the 
internal  to  the  external  parts,  with  tumor,  inflamma¬ 
tion  and  torture.  It  generally  commences  in  the. 
joints  molt  remote  from  the  center  of  motion,  the 
heart  *,  as  in  the  toes  or  feet,  fingers  or  hands :  And, 
as  the  vital  powers  decline,  or  the  diforder  becomes 
more  inveterate,  it  makes  a  greater  progrefs  towards 
the  center  *,  and  by  feifing  on  fome  more  noble  bowel 
or  vital  part,  clofes  the  tragic  lcene. 

§  457.  The  caufe  of  this  diforder  is  molt  cer¬ 
tainly  a  too  vifcid  ftate  of  the  lymph  and  other 
juices,  arifing  from  indigeftion,  from  a  too  mucila¬ 
ginous  and  acid,  or  acefcent  diet.  This  is  aparent 
from  the  fubjedts  of  the  Gout,  which  are  generally 
men  palled  the  meridian  of  life,  thoughtful,  inadtive 
and  fedentary  *,  fuch,  as  are  given  up  to  a  luxurious, 
voluptuous  courfe  of  life  ;  wine,  cider,  and  beer 
bibers  •,  great  eaters,  efpecially  of  animal  and  other 
mucilaginous  or  gelly-giving  food  ;  followers  of  Ve¬ 
nus,  or  the  unfortunate  defcendents  of  fuch,  who  are 
often  attacked,  earlier  in  life  *,  in  all  which,  efpecially 
during  the  fit,  the  blood  is  found  vifcid  and  fizy  •, 
the  urine  thick  and  high  colored,  with  other  figns  of 
a  general  vifcidity  of  the  Humors. 

§  458.  The  moft  rational  and  efledtual  methods 
of  preventing  and  curing  the  diftemper  are  farther 
proofs  of  this  notion.  Such  as  have  none  hereditary 
taint,  and  are  moderate  in  the  ufe  of  the  Non-natu¬ 
rals  *,  eat  but  Ample  food,  chiefly  vegetable ;  drink  but 
milk,  or  water  ;  lead  adtive  lives,  without  excefs  of 
Venery  *,  and  avoid  the  extremes  of  heat  and  cold  in 
their  exercifes ;  fuch  men,  by  keeping  up  a  due  flui¬ 
dity  of  the  juices,  by  the  fimplicity  of  their  diet, 
without  vifcous  and  inflaming  fermented  liquors  ;  and 
by  fupporting  a  free  circulation,  and  a  due  tone  of  the 
folids,  by  regular  exercife ;  are  rarely,  if  ever,  feen 
afflicted  with  this  racking  diftemper,  the  worft  tem¬ 
poral  cnrfe  of  opulence  and  luxury.  Thofe,  that  are 
attacked,  are  flowly  cured  by  fuch  a  method  of  liv- 
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ing,  as  I  have  defcribed.  In  the  fit,  they  are  relieved  by 
feafonable  blood-letting ;  by  attenuating  and  refolving 
medicines,  which  are  chiefiyalcaline  or  alcalefcent ;  ad¬ 
ding  a  foftening  and  diluting  diet ;  by  warm  bathing 
and  fomenting  ;  in  ftiort,  by  every  thing,  that  breaks 
the  vifcidity  of  the  juices,  obtunds  or  blunts  acidity, 
and  reftores  the  general  mafs  of  humors  to  their  na¬ 
tural  fluid,  fo ft  and  balmy  texture,  and  relaxes  the 
tenflon  of  the  fibres. 

§  459.  In  perfons,  who  have  the  misfortune  to  inherit 
or  contract  this  morbid,  gouty  habit,  as  foon  as  the 
ftronger  irritation  of  the  inflamed  blood  abates,  which 
fome  time  kept  the  folids,  in  the  immediately  affected 
parts  efpecially,  in  a  tenfe,  crifp  ftate ;  as  the  fit  de¬ 
clines,  the  fibres  in  general  are  found  totally  unbraced, 
quite '  relaxed ;  which  keeps  not  onely  the  patient  a 
longtime  decrepid,  but  fubjedts  him  the  fooner  to  a 
new  fit ;  as  the  relaxation  of  the  fibres  greatly  contri¬ 
butes  to  increafe  the  prelent,  or  induce  a  new  vifci¬ 
dity  of  the  juices.  In  fuch  like  cafes  and  circum- 
iffances,  nothing  bids  fairer  for  the  reftoration  of 
ftrength  to  the  enfeebled  parts,  and  preventing  re- 
lapfes,  than  cold  bathing,  which  moft  fpeedily  and 
effectually  braces  up  the  relaxed  fibres  to  their  due 
tone,  and  reilores  a  free  and  equal  circulation  of  the 
blood  and  juices ;  upon  which  their  necelTary  fluidity, 
together  with  the  requifite  fecretions  and  excretions, 
depend  v 

§  460.  The  Rheumatifm  feems  to  differ  chiefly  in 
its  place  or  fphere  of  adtion  from  the  Gout :  Whileft 
this  principally  attacks  the  joints  and  their  adjoining 
membranes,  that  affedts  the  mufcles,  membranes,  or 
membranous  capfules  of  the  mufcles  and  tendons,  the 
glands,  and  even  the  periofteum,or  membrane,  that  im¬ 
mediately  invelopes  or  covers  the  bones  ;  and  afffidfs 
with  pains  exquifitely  acute,  but  inferior  to  thofe  of  the 
gout ;  unlefs  when  the  Periofteum,  or  fome  very  fen- 
fible  membrane,  is  engaged.  It  is  fometimes  attended 
with  a  fever,  which  is  generally  of  the  flow,  remittent 
kind.  The  pains  are  not  always  fixed,  or  confined 
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to  the  part  fird  attacked  *,  but  wander,  fhoot,  and  fly 
about,  fometimes  with  adonifhing  lwiftnefs.  The 
parts  affected  are  often  tumified,  rarely  inflamed  out¬ 
wardly.  During  the  fit,  the  Patient  is  feifed  with  a 
general  languor  and  imbecility,  impatient  of  being 
touched,  incapable  of  motion,  at  lead  in  the  limbs  af¬ 
fected.  This  excruciating  and  enervating  didemper 
owes  its  origine  to  caufes  fimilar  to  thole  of  the  gout. 
In  the  one,  a  vitiated  ferous  humidity  and  a  flatulency 
prevail  more  than  in  the  other.  Both  require  a  fimi¬ 
lar  method  of  prevention  and  cure.  After  the  fit, 
the  tone  of  the  fibres  is  generally  more  relaxed  in  the 
Rheumatifm,  than  in  the  Gout  •,  and  after  due  eva¬ 
cuation  and  preparation,  the  cold  bath  produces  as 
happy  effefts  in  the  one,  as  in  the  other.  In  both, 
the  general  relaxation  of  the  fibres  is  cured,  a  free 
circulation  is  promoted,  the  natural  clifcharges  fup- 
ported,  ar>d  defired  health  redored  and  prelerved,  by 
cold  bathing. 

§  461.  The  antients  made  free  with  cold  bathing, 
when  the  morbid  date  of  the  juices  might  feem  to 
forbid  it :  Thus,  we  find,  Galen  ufed  it  with  fuc- 
cefs,  not  onely  in  the  Ephemera  or  Day-Fever,  fo 
called  from  the  fits  terminating  within  the  age  of  the 
infeCf,  called  the  Ephemera,  or  Day-fly,  a  natural 
day  ;  but  alfo  in  Putrid  and  Fledtic  Fevers,  where 
there  was  no  Bowel  inflamed  or  obdruCled.  I  have 
known  Intermittents  happily  cured  by  the  fame  means. 
It  mud  be  confdfed,  it  is  a  violent  remedy,  and  that 
none,  but  the  young  and  robud  can  well  be  fuppofed 
capable  of  withdanding  the  fhock  of  a  fudden  im- 
merfion  in  cold  water,  when  the  blood  is  highly  heat¬ 
ed  and  rarefied  by  the  febrile  motion  and  the  folid  fi¬ 
bres  thereby  braced  and  didended.  They,  that  can 
endure  the  fhock,  mud  certainly  undergo  a  fpeedy 
and  extraordinary  change  :  For,  the  excretions  by  the 
Pores,  by  the  urinary  Dudts  or  fird  paflfages  mud  in 
all  likelihood  be  greatly  increafed  •,  any  of  which  may 
well  prove  critical  *,  and,  in  vigorous  conditutions, 
falutary.  § 
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§  462.  However  unfit  or  hazardous  cold  bathing  may 
appear  in  feverifh  paroxyfms  ;  it  is  evident  from  what 
has  been  already  fayed,  under  the  heads  of  R  he  urn  a  - 
tifm  and  Gout,  that  after  fevers,  when  the  vice  of  the 
humors  is  duly  corredted,  it  muft  effectually  reftore 
the  lofted  tone  of  the  fibres ;  and  by  preferving  that 
tone,  prevent  all  forts  of  fevers,  as  well  as  many  other 
diforders.  By  this  manner  of  adding  of  water  in  fe¬ 
vers,  we  may  conceive  how,  and  for  what  reafon,  it 
has  forages  been  deemed  the  beft  remedy  for  that  moil 
dreadful  fever  attending  the  bitings  of  mad  dogs  and 
other  enraged  animals ;  which  diftemper  is  generally 
moft  fatal,  when  it  is  attended  with  the  Hydrophobia 
or  dread  of  water,  by  which  it  is  commonly  attended. 
Here,  the  fudden  and  unexpedted  immernon  in  cold 
water  powerfully  brings  on  a  fweat,  which  is  the 
principal  relief  in  this  horrid  diftemper.  Where  a 
fweat  is  not  occafioned,  the  cold  bath  is  not  found  fo 
ferviceable  as  the  warm. 

§  463.  If  I  were  to  enumerate  here,  the  various 
diftempers,  in  which  cold  bathing  may  be  ufeful,  this 
would  prove  rather  a  courfe  of  Pathology,  than  a  dif- 
fertation  on  the  ufe  of  water.  Let  it  fuffice,  that  I 
obferve  in  general,  that  where  the  prefervation  of  pre- 
fent  health  depends  upon  keeping  the  tone  of  the  fi¬ 
bres  and  the  difpofition  of  the  cutaneous  pores  indue 
order,  or  where  the  reftoration  of  lofted  health  is 
to  be  brought  about  by  recovering  the  natural  tone 
of  the  folids  from  a  contranatural  relaxation  of  their 
fibres,  or  by  regulating  the  difpofition  of  the  pores, 
efpecially  from  foch  a  ftate  ;  cold  bathing  is  the  prin¬ 
cipal,  if  not  the  foie,  remedy.  For  proof  of  this,  let 
us  but  confider  the  happy  effedts  of  this  application, 
known  to  the  moft  rude  and  ignorant  of  the  human 
ipecies. 

§  464.  Hiftcrians  and  Phyficians  are  agreed,  that 
•in  the  moft  barbarous  ages  of  thefe  northern  coun¬ 
tries,  by  which  I  mean  the  whole  continent  of  Ger¬ 
many,  taking  in  antient  Scythia  and  the  modern  go¬ 
vernments. 
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vernments,  whether  popular  or  defpotic,  of  Sweden, 
Norway,  Denmark,  Poland,  and  Mufcovy,  as  well 
as  thefe  our  Ides ;  immerfions  and  wafhings  in  cold 
water,  from  earlieff  infancy  to  oldeft  age,  were  the 
common,  conftant  ufage,  for  a  great  length  of  time. 
The  antient  Romans  went  out  of  their  hot,  into  their 
cold,  baths.  Several  Indian  nations  have  done  and 
ftill  pradfife  the  fame  *,  as  do  the  whole  people  of  Fin¬ 
land,  Livonia,  and  the  great,  extended  empire  of 
Ruffia  •,  where,  after  warm  bathing,  they  not  onely  go 
into  common  cold  and  fuperficially  frozen  water,  but 
even  roll  themfelves  in  fnow.  The  effedts  by  this  ufe 
of  cold  bathing  produced,  fhould  furely  be  fufficient 
to  reffore  and  eftablifh  the  ufe  of  it  among  us  ;  fince 
it  is  obfervable,  that  not  onely  the  different  nations 
mentioned,  but  our  brave  anceftors  the  Britons,  were 
larger  and  ftronger,  as  well  as  more  ffrait  and  come- 
ly  of  ftature,  more  long-lived,  more  healthy,  more 
rebuff  and  vigorous  in  all  refpeffs,  than  we  or  any 
other  people,  who  have  not  come  into  and  do  not 
continue  this  familiar  ufe  of  cold  water,  have  been 
found  in  this  or  any  other  age.  Many  men  experi¬ 
ence,  though  too  few  obferve,  the  happy  effedts  of 
waffling  their  limbs  and  efpecially  their  heads  in  cold 
water.  They  are  much  lefs  fubjedt  to  catching  cold, 
to  catarrhs  or  deffuxions  upon  the  gums  and  glands 
of  the  mouth  and  throat  ♦,  to  ffuffings  and  runnings  of 
the  nofe,  and  the  like.  And  one  effedl,  of  import¬ 
ance  enough  to  demand  our  utmoft  attention,  I  appre¬ 
hend  to  be  owing  to  the  ufe  or  neglect  of  waffling  the 
head  in  cold  water :  It  is  a  trite  obfervation  of  the  practi- 
cioners  in  chirurgery,  in  France,  and  other  neighbour¬ 
ing  countries,  even  where  the  climate  is  not  much 
hotter  than  ours,  that  wounds  in  the  head  in  gene¬ 
ral,  and  often  the  moft  fuperficial,  are  commonly 
deemed,  and  found  upon  experience,  mortal ;  where¬ 
as,  not  onely  wounds  of  the  face  and  hairy  fcalp,  but 
even  thofe  of  the  meninges  or  membranes,  that  hive- 
the  brain,  yea,  even  with  a  lofs  of  fubftance,  as 
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well  as  a  divifion  or  reparation  of  the  parts,  of  the 
brain  itfelf,  and  that  by  gun-fhot  wounds,  as  well  as 
by  thefe  of  cutting  weapons,  are  with  us,  moft  fre¬ 
quently,  happily  cured.  This,  I  can  not  think  whole- 
ly  owing  to  our  colder  climate,  as  the  like  fuccefshas 
attended  our  chirurgeons  in  the  treatment  of  our 
wounded  men  in  different  parts  of  the  neighbouring 
continent.  Nor  can  I  attribute  it  folely  to  the  now 
known  and  confeffed  fuperiority  of  out  chirurgeons 
to  thofe  of  France  and  other  countries.  I  muff  there¬ 
fore  rather  incline  to  impute  it  to  this  •,  that  the  peo¬ 
ple  of  the  continent  of  Europe  in  general,  the  French 
in  particular,  accuftom  themfelves  to  thick,  warm, 
woollen  caps  at  night,  and  feldom  or  never  bathe  or 
wafh  the  head  in  cold  water  *,  on  the  contrary,  the 
later  are  early  taught  to  look  upon  the  cuflom,  as 
dangerous  and  barbarous,  and  therefore  abhor  it; 
whileft  our  countrymen  wear  thin  linen  or  no  caps  at 
all  at  nights,  and,  as  often,  as  they  wafh  their  faces, 
walk  or  bathe  their  heads  in  cold  water.  In  the  one 
then,  it  may  be  judged,  the  vefiels  of  the  head  and 
brain  are  more  relaxed,  and  receive  a  greater  influx  of 
more  heated  and  rarefied  blood,  than  can  be  imagin¬ 
ed  in  thofe,  whole  heads  are  cooled,  and  whofe  vef- 
fels  are  contracted  in  their  diameters,  within  due 
bounds,  by  their  cool  lying  at  nights,  and  frequent 
affiifion  of  cold  water  in  the  day.  This  hint,  how¬ 
ever,  I  fubmit  to  the  further  enquiry  and  obfervation 
of  the  curious. 

§  465.  I  (hall  conclude  what  I  have  to  offer  fur¬ 
ther  upon  this  head,  with  two  practical  obfervations  of 
great  confequence,  though  too  little  attended  to. 

§  466.  The  one  is  with  regard  to  obftruCtions  of 
the  urinary  paffages,  called  Ifchuria,  the  fupprefiion 
or  unnatural  retention  of  urine.  This  tormenting  dif- 
eafe  arifes  from  various  different  caufes,  which  may 
be  better  conceived  by  confidering  the  nature  of  this 
excrement  and  the  texture  of  the  parts,  by  which  it 
&  fecerned  £nd  excreted. 
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§  467.  The  Urine  is  a  liquid  excrement,  confifting 
of  a  confiderable  quantity  of  fimple  aqueous  humidi¬ 
ty,  charged  with  fuch  heterogeneous  parts,  as  are  hurt¬ 
ful  to  the  animal  oeconomy.  In  this,  the  blood  gets 
jfhut  of  fuperabundant  faline,  oily  and  terrene  parts. 
It  is  called  Lotium,  the  wafh  or  ley  •,  for,  fuch  it 
proves  to  the  blood,  when  it  frees  it  from  fuch  im¬ 
purities,  as  it  is  capable  of  diffolving.  Hence,  the 
figns  of  the  different  difpofitions  of  the  mafs  ot  hu¬ 
mors,  upon  which  health  or  ficknefs  depend,  are  col- 
lebted  from  the  appearance  and  contents  of  the  urine  * 
which,  in  a  morbid  ffate,  is  found  to  contain  a  re¬ 
dundance  of  fait,  of  oily  or  earthy  matters,  or  of  one 
or  all  of  them  ;  when,  in  the  natural,  healthful  ftate, 
it  is  compofed  of  juft  proportions  of  the  three,  with 
water  enough  to  cliffolve  them,  fo  as  to  carry  thenx* 
off  with  moft  eafe  and  fafety  to  the  oeconomy. 

§  468.  This  excrementitious  liquor  is  by  a  contri¬ 
vance  of  ineffable  wifdom  feparated  in  the  glands, 
called  the  Kidnies,  from  the  mafs  of  blood,  by  fuch 
fubtil,  fine  ftrainers,  as  do  not  admit  a  fingle  red  glo¬ 
bule  of  blood,  nor  any  quantity  of  the  ferum  to  pafs 
their  (lender  tubes,  when  the  thickcft  and  fouleft  urine 
gets  a  free  paffage. 

§  469.  The  extreme  orifices  of  thefe  fmall  tubes 
open  and  difcharge  their  contents  into  one  common 
receptacle  in  each  kidney;  which,  from  a  funnel- 
formed  head,  runs,  by  feveral  fmaller  canals,  into  a 
fine,  flender,  pliant,  cylindrical  tube,  called,  the  Ure¬ 
ter,  and  is  continued  till  it  opens  into  the  bladder, 
one  on  either  fide,  near  its  neck. 

§  470.  The  Bladder  is  a  cyftis  or  bag  of  a  figure 
nearly  oval,  or  pair-formed  ;  feated  in  the  inferior 
part  of  the  belly  of  all  fuch  animals,  as  make  urine, 
with  its  bottom  uppermoft,  and  its  mouth  or  orifice 
downwards,  efpecially  in  man  *,  in  adult  perfons,  it  is 
ordinarily  capable  of  containing  about  a  pint  of  liquor. 
It  confifls  of  three  different  membranes  or  tunics,  to 
which  fome  add  a  fourth.  The  firft  or  outward  mem- 
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bra ne  is  a  covering*  which  it  borrows  from  the  mem-* 
brane,  that  lines  the  lower  belly,  called,  the  Perito¬ 
naeum,  which  extends  commonly  no  farther  than  the 
bottom  or  fuperior  part  of  the  bladder.  Betwixt  this 
and  the  inner,  or  as  fome  call  it,  the  fecond  or  mid¬ 
dle  coat,  a  cellular  membrane  is  found,  often  full  of 
fat,  which  is  what  fome  look  upon,  as  the  fourth  tu¬ 
nic.  The  fecond  or  inner  coat  confifts  of  mufcular 
fibres  difperfed  in  different  directions,  but  chiefly 
tranfverfe  and  longitudinal.  Under  this,  is  the  in¬ 
ternal,  innermofl  or  third  coat,  whofe  inward  furface 
is  covered  with  a  foft  mucous  or  gellatinous  fubftance, 
to  foften  and  guard  this  receptacle  from  being  in¬ 
jured  or  irritated  by  the  urine.  The  neck  of  the 
bladder  is  furnifhed  with  a  membranous  canal  of  a 
cylindrical  form,  guarded  with  fuch  a  mucous  liquor, 
as  the  bladder  itfelf :  This  tube,  called,  the  Urethra, 
is  about  the  thicknefs  or  diameter  of  an  ordinary 
goofe  quil,  and  of  different  lengths  in  both  fexes  ;  in 
which  it  is  in  common  deftined  to  difcharge  the  urine, 
but  in  the  male  alfo  to  ferve  in  procreation.  The 
neck  of  the  bladder  is  alfo  provided  with  a  mufcle, 
called,  the  Sphinbter whofe  fibres  make  a  band,  that 
embraces  and  doles  the  orifice  :  fo  that  none  urine 
can  pafs,  till  its  conflridlion  be  by  fome  means  re¬ 
laxed. 

§  471.  From  this  fhort,  rough  fketch  of  the  anato¬ 
my  and  ufe  of  the  parts,  that  fecern,  contain  and  dif¬ 
charge  the  Urine,  together  with  the  notion  given  of  that 
excrement,  it  can  not  be  difficult  to  conceive  how  ob- 
ftrudtions  or  fuppreffions  of  urine  are  caufed.  Thefe 
may  be  occafioned  by  vices  of  the  humors  or  of  the 
parts  •,  as  when  the  urine  is  charged  with  fliarp  falts, 
irritations  and  inflammations  of  the  parts,  attended 
with  ftrangury  or  ifchury,  are  brought  on  *,  when  it  is 
charged  with  mucous  and  terrene  parts,  tartarous  or 
calculous  concretions,  the  Gravel  or  Stone,  in  the 
kidnies  or  bladder,  are  produced  ♦,  which  can  eafily  ob- 
ftruft  the  paffage  of  the  urine  through  any  of  the 
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tubes.  But,  thefe  are  not  of  the  kinds  of  jfuppref- 
fion  of  urine,  that  may  properly  be  relieved,  by  the 
external  application  of  water,  efpecially  of  cold.  They 
are  only  fuch,  as  arife  from  the  vices  of  the  folid  or 
containing  parts  ;  thefe  are  chiefly  from  a  too  great 
or  hard  conftri&ure  of  the  fibres,  efpecially  of  the 
Sphindter  *,  together  with  a  relaxation  of  the  integu¬ 
ments  or  a  diftention  of  the  mufcular  and  other  coates 
of  the'  bladder,  beyond  the  power  of  performing  the 
contraction  of  their  fibres,  neceifary  to  overcome  the 
ftridlure  of  the  Sphincter  and  propel  the  urine. 

§  472.  In  thefe  cafes,  which  frequently  happen, 
and  efpecially  in  the  later,  the  common  ftimulating, 
diuretic,  or  urine-forcing  medicines,  which  are  but  too 
often  injudicioufly  ad miniftered,muft  prove  dangerous, 
injurious  and  deftructive,  as  they  are  generally  found 
upon  experience  :  Such  can  but  irritate  ;  and  irrita¬ 
tion  is  more  likely  to  increafe,  than  cure  or  abate  the 
dift  refs  ful  malady.  In  the  one,  warm  bathing,  which 
foftens  and  relaxes  the  overbraced  fibres  of  the  retain¬ 
ing  mufcles,  or  of  the  tubes  or  membranes  of  the 
kidnies,  bladder  and  urethra,  is  generally  neceffary,  with 
other  helps,  which  are  hardly  ever  found  fate  without 
it ;  whereas  this  often  proves  by  itfelf  a  fufficient  and  et- 
fecfiual  remedy.  In  the  other,  cold  bathing,  which 
alone  belt  reftores  to  the  fibres  and  membranes  of  the 
over- relaxed  or  d  iff  ended  urinary  canals  and  common, 
receptacle  their  contractile  power,  which  is  alfo  help¬ 
ed  by  the  prefTure  of  the  water,  and  the  conftridure 
of  the  fibres  of  the  outward  integuments  and  mufcles 
of  the  lower  belly,  which  it  occafions ;  is  the  moft  fpeedy 
and  certain  relief.  I  have  often  feen  very  old  perfons, 
who  are  moft  fubject  to  this  kind  of  retention  of 
urine,  and  infants,  tortured  almoft  to  death  with  diu¬ 
retic  and  diluting  medicines  and  ftoved  and  fweated 
to  diftra&ion ,  by  the  prescription  of  ignorant  or  mif- 
taken  pra&itioncrs  ,  when  a  fimple,  fingle  immerfion 
in  cold  water,  or  even  the  Bidden  expofing  the  pa¬ 
tient  to  the  cold  air,  has  procured  immediate  relief 
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by  a  copious  discharge  of  long  retained,  and  by  in¬ 
judicious  treatment,  heated,  lliarpened  and  increafed 
urine.  In  thefe  cafes,  therefore,  I  recommend,  pre¬ 
ferable  to  all  other  medicines,  the  expofmg  the  body 
fuddenly  to  the  cold  air,  giving  cold  water  to  drink* 
and  bathing  firft  the  extremities,  and  after  that,  if  it 
fhould  be  neceffary,  frequently  im merging  the  whole 
body  in  cold  water,,  which  generally  brings  the  defined 
relief  moll  fpeedily. 

§  473.  As  immerfion  in  cold  water,,  by  helping 
the  over-diftended  and  over-relaxed  parts  to  contradt, 
fo  as  to  promote  the  natural  difeharge  of  urine  thus 
too  long  retained  or  fupprefied  5  fo  it  effedlually  cures 
that  flaccid,  relaxed  ftate  of  the  fibres  often  feen  in  old 
age  and  infancy,  which  caufes  a  conftant  or  frequent 
and  involuntary  emilfion  of  urine. 

§  474.  I  cannot  clofe  this  obfervation,  without 
cautioning  every  body  againft  the  pernicious  cuftom 
of  forcibly  retaining  and  fupprefling  their  urine,  a- 
gainft  repeted  calls  of  nature  j  by  which  a  total  and 
obftinate  fuppreffion  has  been  often  fatally  induced. 
This  complaint  when  induced  by  long-forced,  un- 
feafonable  retention,  often  the  fruit  of  miftaken  mo- 
defty,  is  fometimes  tedious  and  difficult  of  cure.  It  ge¬ 
nerally  yields  to  the  fame  means,  that  relieve  fupprei- 
fion  from  a  relaxation. 


§  475.  The  other  and  the  laft  practical  obferva¬ 
tion,  which  I  fhall  offer  under  this  head,  relates  to 
the  firft,  the  greateft,  nobleft  and  moft  important 
•worldly  talk,  fet  by  the  almighty  Creator  to  his  crea¬ 
tures,  Generation  or  Procreation. — Increafe  and  mul¬ 
tiply  was  heaven’s  firft  command  to  man.  A  pre¬ 
cept  conftantly  enforced  by  the  voice  of  nature  and 
reafon  ;  yet,  though  diligently  obferved,  it  frequent¬ 
ly  proves  fruitlefs  in  fome,  from  certain  imbecilities 
in  either  fex,  which  may  be  relieved  by  the  ufe  of 
fimple  water. 

§  476.  Men  often  prove  incapable  of  procreation 
from  a  foftnefs  and  too  relaxed  a  ftate  of  the  fibres. 

For 
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For  this,  they  too  frequently  have  recourfe  to  rich 
nourifhing  diet  and  warm  and  Simulating  medicines, 
which  at  b eft,  give  but  momentary  help,  and  often 
increafe  the  malady.  Whereas,  a  plane  and  more 
ilender  diet,  due  evacuation,  cold  bathing,  and  regu¬ 
lar  exercife,  would  more  effectually  enable  them  to 
perform  the  procreative  functions,  and  make  them 
the  fathers  of  an  healthful  and  vigorous  progeny. 

§  477.  Women  likewife  fulfer  on  the  other  hand 
from  a  too  delicate,  foft  and  relaxed  ftate  of  the 
fibres,  which,  by  deftroying  the  retentive  faculty, 
impedes  and  prevents  conception,  or  expofes  them  to 
the  lofs  and  peril  of  frequent  abortions.  For  fuch 
conftitutions,  there  is  not  a  more  fafe  and  effectual 
remedy,  than  cold  bathing.  This  fliould  be  ufed 
before,  and  continued  for  about  two  or  three  months 
after  conception ;  bleeding  and  other  proper  prepa¬ 
rations  premifed.  And  by  this  means  alone,  many 
women  may  be  brought  to  be  fruitful  mothers,  who 
either  never  conceived  at  all,  or  having  conceived, 
never  brought  forth  a  living  child. 

§  478.  One  of  the  many  evil  confequences  of  a 
relaxed  and  debilitated  ftate  of  the  fibres  is  a  dif- 
charge  of  mucous  matter  from  the  urethra  in  men, 
which  is  heightened,  by  certain  infeCtion,  to  a  de¬ 
gree  of  virulence,  beyond  the  reach  of  cold  bathing  5 
from  the  womb  or  vagina  in  women,  in  whom  it 
is  called,  Fluor  Albus,  the  Whites.  Jn  both  thefe 
cafes,  when  fimple,  not  at  all  complicated  with  any 
thing  more  than  what  merely  arifes  from  a  relaxation 
of  the  parts,  cold  bathing  is  found  a  moft  fpeedy 
and  effectual  remedy. 

§  479.  It  remanes,  that  we  add  feme  directions  ' 
for  the  ufe  of,  and  proper  preparations  for,  cold 
bathing,  and  point  out  the  fit  times,  feafons  and  man¬ 
ner  of  applying  it. 

§  480.  They  who  accuftom  their  children,  from 
earlieft  infancy,  to  frequent  immerfion  or  waffling 
in  cold  water,  will  have  the  comfort  of  feeing  them 
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grow  up  vigorous  and  healthful  *,  and  they,  who 
oblerve  in  themfelves  the  great  benefits .  accruing 
from  this  falutary  ufe  of  cold  water,  befides  the 
pleafure  it  affords,  when  thus  made  familiar,  will 
be  induced  to  continue  the  ufe  and  benefit  of  it  to 
the  laid  ftages  of  life.  Such  will  be  found  to  efcape 
rickets,  coughs,  rheums,  rheumatifms,  and  the  la¬ 
mentable  train  of  evils,  that  attends  thofe,  who,  by 
too  great  tendernefs  and  warmth  in  their  youth,  are 
rendered  feeble  and  enervate,  decrepid  and  old,  be- 
fore  half  their  glafs  is  run.  They,  who  are  thus  ear¬ 
ly  inured  to  the  ufe  of  water,  require  no  pre¬ 
vious  preparation,  no  particular  regard  to  feafons. 
They  wafh  in  hot  and  cold  feafons  alike,  and  reap 
the  pleafure  and  emolument.  I  know  a  gentleman 
not  far  from  eighty  years  of  age,  who,  early  in  life, 
launched  out  in  trade,  and  continues  it  with  great 
vigor,  profit  and  reputation.  For  many  years,  this 
gentleman  has  accuftomed  himfelf  to  a  Singular  kind 
of  cold  bath  :  He  fits  or  Hands  naked,  while  a  Ser¬ 
vant  wraps  him  up  in  a  fneet  dipped  in  cold  water. 
And  continues  in  this  Some  twenty  or  thirty  minutes 
every  morning  winter  and  Summer  \  and  in  return,  en¬ 
joys  the  moft  uninterrupted  Hate  of  health. 

§  481.  But,  Such  as  have  not  been  early  or  long 
accuftomed  to  this  familiar  ufe  of  water,  muft  have 
recourfe  to  it  with  caution. 

§  482.  1.  Care  muft  be  taken,  that  the  bowels  be 
free  and  found  j  void  of  obftrudlion,  inflammation,  or 
exulceration. 

§  483.  2.  That  there  be  not  too  great  a  fulnefs, 
in  the  firft  or  Second  paftages.  In  either  of  which 
cafes,  proper  evacuation,  by  bleeding,  vomiting  or 
purging,  as  the  exigency  of  the  cafe,  and  the  circum- 
ftances  of  the  'patient,  may  require,  Should  precede 
the  ufe  of  cold  bathing. 

§  484.  3.  The  times  for  bathing  are  when  the  fto- 
mach  and  inteftinal  channel  and  the  bladder  are  moft 

empty  ^ 
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empty  ;  as  in  a  morning,  foon  after  the  natural  dis¬ 
charges  are  made. 

§  485.  4.  The  propereft  feafon  for  cold  bathing 
in  general,  I  take  to  be  the  colder  feafons,  not  the 
hot,  which  are  too  frequently  recommended.  Its 
effedls  depend  upon  the  conftitution  of  the  patient. 

It  warms  the  fanguine  and  robuft,  and  infuch,  promotes 
perfpiration.  The  phlegmatic  and  weak,  it  cools,  and 
obftrudts  their  perlpirationk  But,  in  fuch  very  deli¬ 
cate  conftitutions,  as  cannot  bear  the  fhock  of  extreme 
cold,  care  is  to  be  taken  to  attemperate  the  coldnefs 
of  the  water  to  their  particular  cafe  and  conftitution 
or,  after  beginning  in  the  warmer  weather,  continue  the 
bathing  to,  or  through  the  cold  feafon,  as  the  na¬ 
ture  and  neceffity  of  the  cafe  may  require. 

§  486.  5.  No  perfon  is  to  flay  in  the  cold  water 
till  it  benumbs  or  thoroughly  chills  him.  And,  as 
cold  bathing  is  in  general  intended  as  a  ftrengthener, 
the  water  by  its  coldnefs  and  preffure  bringing  on  an 
univerfal  contra&ion  of  the  folids  ;  this  intention 
muft  be  fruftrated  by  tarrying  long  in  the  water  ;  for, 
then  it  becomes  capable  of  refolving  and  relaxing  thefe 
fibres,  which  it  is  employed  to  brace  up  and  ftrengthen. 

§  487.  6.  Cold,  as  well  as  hot  bathing,  is  belt 
adminiftered  in  a  difeumbent  pofture,  as  that  in 
which  all  parts  of  the  body  are  left  in  motion,  or 
moft  at  reft :  For,  then  the  a&ion  of  the  water  is 
moft  equal  and  univerfal ;  always  obferving  that  the 
head  be  not  the  laft  part  immerged. 

§  488.  The  tender  and  delicate  fhould  be  forbid¬ 
den  to  move  or  fpeak  much,  whileftthey  remane  in 
the  water  •,  becaufe  moving  the  organs  of  breathing 
or  fpeech,  or  any  of  the  limbs,  whileft  under  the 
additional  preffure  of  the  water,  may  greatly  diftrefs 
and  injure  feeble  parts.  Thofe,  whofe  limbs  or 
fingers  are  apt  to  be  contradled,  ftiffened  or  be- 


a  Sanctorius  de  aere  et  aquis,  Aph.  I.  Aer  frigidus  et  la- 
vacra  frigida  corpora  robufta  calefaciunt,  eaque,  auferendo  fuper- 
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fluum,  reddunt  leviora.  Debilia  refrigerant,  eaque,  vincendo  ca~ 

lorem,  ponderofiora  efficiunt. 
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numbed  by  the  cold  bath,  fhould  not  perfevere  in 
the  ufe  of  it. 

§  489.  Then  the  coldnefs  of  the  water  may  be 
occafionally  increafed  at  any  time  by  the  addition  of 
divers  falts,  which  ferve  at  the  fame  time  to  increafe 
its  weight  and  preffure. 

§  490,  All  volatile  alcaline  falts  increafe  the  cold 
of  water  ;  whereas  the  fixed  alcaiies  qaufe  the  con¬ 


trary  effed:. 

§  491.  The  vitriolic  falts  (lightly  increafe  the  cold 
of  water,  alum  a  little  more,  borax,  more  than 
alum,  common  fait  more  than  borax,  common  ni¬ 
tre  more  than  fait,  and  fait  ammoniac  moll  of  all. 

§  492.  The  proportions,  the  chief  of  thefe  bear  to 
one  another,  as  fet  down  by  M.  Van  Musschen- 
broek  *,  Hand  thus  ; 

§  493.  1.  Roch  alum  pow-  ~)cau/ed  no  fenfible 
dered,  two  drachms  added  to  f  change  upon  mix- 
two  ounces  or  water,  each  ofTture,  but  in  about 
the  degrees  of  heat  of  44  by  \  half  an  hour  fell  to 
the  Thermometer  4-3-1 

§  4.Q4.  2.  Borax  dried  and  1  .  ,  ,  ,  r 

powdered,  two  drachms  added  mixed  caufed  a  fen 

to  one  ounce  and  halt  of  wa¬ 
ter,  each  of  45  deg,  of  heat 
§  495.  3.  Sea  fait  dried  and 
water  of  the  fame  tempera¬ 
ment  and  in  like  quantity 
§  496,  4.  Common  nitre  or 
fait  peter,  in  like  proportion 
and  of  the  fame  temperament, 

§  497.  5.  Salt  ammoniac 

and  water  in  like  proportions 
and  of  the  fame  tempera¬ 
ment 


fible  change  by  fal- 
ling  to  43, 

fell  from  45  to  41 
upon  mixture. 

fenfibly  changed  as 
the  niter  dififojved, 
till  it  fell  from  45 
to  31. 

fell  from  45  to  27. 


§  498.  Thus  may  cold  baths  be  medicated,  their 
coldnefs,  and  with  that,  their  weight  and  preffure 
increafed,  and  other  qualities  changed  according  to  the 
intentions  of  the  judicious  phyfician. 

*  In  Addit.  Tranflat.  Ait  Acad,  del  Cimento. 

§  497.  The 
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'§  499.  The  vitriols,  which  are  metals,  chiefly  iron 
and  copper,  cliffoived  in  the  univerfal  acid,  and  ver 
-dig  rife,  which  is  copper  corroded  by  a  vegetable  fer¬ 
mented  acid  ;  all  increafe,  in  Some  degree,  the  cold- 
nefs  of  water  upon  mixture.  But,  we  muft  take 
care  to  avoid  the  common  error  of  imagining,  that 
waters  impregnated  with  theie  or  any  other  falts,  are 
always  to  be  found  cold  in  proportion  to  the  oegiee 
of  faturation  :  For,  thefe  and  all  fuch  like  folutions 
muft  come  to  the  temperature  of  the  atmofphere, 
or  vefifel,  in  which  they  ftand.  So  tnat,  though 
the  cold  of  water  be  fenfibly  increafed  upon  adding 
thefe  falts  till  they  be  diffolved  •,  yet,  the  coldneft 
fenfibly  de.creafes,  in  proportion  to  the  warmth  of 
the  air,  as  foon  as  the  folution  is  completed  •,  after 
which,  the  heat  or  cold  of  the  water  will  depend 
upon  other  accidents,  as  before  obferved. 

A  §  500.  The  judicious  will  alfo  be  cautious  in  the 
•ufe  of  waters,  thus  diverfiy  impregnated  ;  as  their 
effects  upon  the  folids  and  fluids  muft  be  very  diffe¬ 
rent  from  that  of  Simple  water. 

jj  Qj  temperate,  Warm  and  Hot  Baths. 

§  501.  The  antients,  whofe  experience  taught 
them'  the  ufes  and  virtues  of  baths  in  general,  were 
moft  exabt  in  the  divifions  and  distinctions  of  them, 
as  well  as  in  the  manner  of  ufing  them.  In  a  re¬ 
gular  well  conftituted  bath,  there  were  all  the  con- 
veniencies  for  Softening  and  cleanfing  the  fkin  and  its 
pores,  by  Sweating  *,  by  hot  and  cold  immerfion,  warn¬ 
ing  and  bathing;  by  inundtion,  fridtion,  &c.  .  ^ 

"§  502.  An  antient  bath  confifted  of  four  principal 
parts,  by  Some  called  the  houfes  or  chambeis. 

§  503-  i-  The  was  a  kind  ,of,  ftove’  kn0Wn 
to  the  Greeks  by  the  names  of  uVoWur^,  Hypo- 
caufton,  zrfopukaxltigiov,  Promaladterion,  to  the  Latins, 
by  the  appellations  of  Laconicum,  and  Affa  .  T  is 

*  Cels.  &  Cicer. 
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was  compofed  of  three  clofe  chambers,  of  convenient 
fizes,  contiguous  to  each  other,  all  brou  ght  to  dif¬ 
ferent  degrees  of  heat,  by  means  of  ftoves  properly 
placed,  in  the  firft  of  thefe,  the  air  was  but  tem¬ 
perately  warmed  ;  in  the  fecond,  it  was  rendered 
tepid,  or  more  warm,  and  in  the  third,  it  was 
heated. 

§  504.  Through  thefe  ftoves,  or  fome  one  or 
more  of  them,  every  perfon  went  into  the  warm, 
humid  bath,  without  fullering  the  violent  fiiock,  that 
muft  attend  going  from  cold  air  into  warm  water, 
which  appears  or  feels  hot,  in  proportion  as  the  bo¬ 
dy  is  before  cooled.  Here,  the  change  was  gra¬ 
dual,  infenfible  and  agreeable  to  the  whole  oecono- 
my.  In  thefe  ftoves,  the  body  was  by  flow  and  al- 
moft  imperceptable  degrees  warmed  the  humours 
liquified  ^  the  pores  and  duCts  rendered  free  and 
open  ;  and  perfpiration  promoted  to  the  wifhed  for 
point. 

§  505.  2.  The  fecond  was  contiguous  to  the  firft 
and  compofed  of  a  chamber  of  a  convenient  fize, 
in  which  were  three  large  cifterns  of  water  of  dif¬ 
ferent  degrees  of  heat.  The  firft,  of  a  blood  warmth, 
the  fecond,  warmer,  and  the  third,  as  hot  as  could 
be  borne.  This  was  called,  by  the  Greeks,  ct-noh- 
Ivgiov,  Apodyterion,  and  'vvgicci y'gtov,  Periaterion  ;  by 
the  Latins,  Tepidarium,  and  C.alidarium ;  though 
thefe  appellations  were  by  fome  bellowed  on  the  firft 
part  of  the  bath,  where  the  bathers  undreffed.  Into 
one  or  other  of  thefe,  the  patient  was  cond tufted 
from  one  or  ether  of  the  ftoves,  as  the  nature  of  his 
cafe  and  circumftances  direbled.  For  this,  the  ftove 
was  juftly  looked  upon  as  a  proper,  the  true  pre¬ 
paratory.  In  this,  the  hardened,  contracted  or  ri¬ 
gid  fibres  were  foftened  and  relaxed ;  the  humours 
diluted  and  molified  ;  obftrudions  refolved,  pores 
and  other  paffages  opened ;  pains  and  rigors  aftliaged  ; 
and  reft  procured, 

§  506.  Care 

c  ' .  ... 
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§  506.  Care  was  taken,  that  the  cifterns  or  baths 
were  large  enough,  not  onely  to  contain  a  body  in 
the  proper  pofture  at  eafe,  but  to  admit  it  to  move 
with  freedom  :  For,  though  almoft  all  motion,  ef- 
pecially  that  of  the  cheft  and  lungs  were  prohibited, 
to  the  tender  and  weak  efpecially  •,  yet,  it  was  ra¬ 
tionally  judged  expedient,  they  fhould  not  be  cram¬ 
ped  for  room,  nor  in  the  quantity  of  water,  on  which 
much  depends  in  many  cafes.  The  public  baths  were 
made  large  enough  to  take  in  numbers  at  once. 

§  507.  3.  The  third  part  of  the  antient  complete 
bath  was  another  chamber  conftrudted  like  the  fecond, 
contiguous  thereto,  and  furnifhed,  like  that,  with 
three  cifterns  or  baths,  containing  leverally,  water  of 
different  temperatures.  The  firft  contained  water 
moderately  warm,  the  fecond,  tepid,  or  (lightly  warm, 
and  the  third  cold  water.  This  was  called,  Frigida- 
rium,  the  cooler,  or  cold  bath. 

§  508.  Thus  did  the  antients  furnifh  themfelves 
with  means  to  alter  their  habits  of  body,  by  air  of 
different  degrees  of  heat,  by  water  of  different  de¬ 
grees  of  heat,  and  of  cold.  They  prepared  their  pa¬ 
tient  for  the  degree  of  warmth  in  the  water,  they 
judged  neceffary  for  his  health,  by  an  appropriate  de¬ 
gree  of  heat  in  the  Hypocaufton  or  Stove  ;  and  as  the 
tranfition  from  the  cold  air,  to  hot  water  was  rendered 
eafy,  familiar  and  agreeable,  by  the  different  degrees 
of  heat  in  the  ftoves  firft,  and  then  in  the  Tepidari- 
11m  and  Calidarium  ;  fo  the  fhock  to  be  dreaded  from 
the  aamiffion  of  cold  air  upon  a  body  juft  come  out 
of  an  hot  bath,  was  effectually  obviated,  by  the  third 
part  of  the  bath,  the  Frigidarium  or  cooler  *,  where 
the  patient  was  gradually  cooled,  in  two  baths,  the 
one  cooler  than  the  other,  before  he  was  immerged  in 
the  cold  bath,  which  was  calculated  to  brace  up  the 
relaxed  fibres,  to  conftringe  the  pores  to  their  natural 
diameters,  and  to  concentrate  and  retain  the  native  and 
acquired  heat.  By  which,  catching  cold  and  all  fuch  like 
accidents  muft  have  been  happily  prevented. 
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^  509.  4.  Finally,  the  fourth  part  of  the  antient 
Bath  was  the  dreffing  chamber.  This  lay  contiguous 
to  the  fecond  and  third.  It  was  a  clofe,  convenient 
room,  in  which  the  Bathers  were  dried  and  cleanfed, 
had  their  fkins  feraped  and  rubbed,  with  proper  ferap- 
ers,  fiefh-brufhes,  and  coarfe  woollen  deaths,  and 
anointed  with  fit  oils  or  unguents,  to  keep  the  fkin 
foft  and  prevent  the  wafte  of  ftrength  by  excefiive 
tranfpirarion.  After  which  they  d  re  fifed  themfelves  in  it. 

§  510.  Thus,  were  the  antient  greeks  and  romans 
provided  with  the  moft  fimple,  eafy,  natural,  and 
agreeable  method  of  preferving  prefent  and  re-efta- 
blifhing  lolled  health,  by  the  different  management 
and  application  of  that  moft  noble,  but,  with  us, 
defpifed  and  negleded,  remedy;  common  water. 
And  whoever  confiders,  befides  the  neatneft  and  SS 
gancy  of  keeping  the  fkin  fweet  and  clean,  the  great 
neceffity  of  keeping  up  thofe  great  and  moft  import- 
tan  t  difcharges,  that  muft  Gonftantly,  in  an  healthful 
ft  ate,  tranfpire  by  the  pores  of  the  fkin,  the  fuppref- 
jfion  or  obftrudrion  of  which  lays  a  foundation  for  the 
wo:  ft  difeafes  incident  to  man  ;  muft  lament  the  fhame- 
ful  difufe  of  bathing,  hot  and  cold,  that  prevales  in 
our  days. 

§  51 1.  Though  the  antients  were  thus  wifely  fur* 
nifihed  with  the  necefifary  variety  of  baths  under  one 
roof ;  we  are  not  to  fufpedt,  that  every  patient  was 
obliged  to  go  through  a  courfe  of  all  the  ftoves  and 
all  the  baths  at  once  :  No  ;  they  were  calculated  for 
the  variety  of  cafes,  conftitutions,  and  different  fea~ 
fbns  of  the  year,  that  occur ;  and  the  patients,  accord- 
ding  to  their  refpe&lve  circumftances,  were  directed 
to  ufe  the  one  or  the  other,  as  it  proved  moft  expe¬ 
dient  and  requifite.  Thus,  cold  and  phlegmatic  ha¬ 
bits  were  deftined  to  the  hot  ftove  chiefly  ;  and  occa- 
fionally,  to  the  hot  bath  ;  dry  and  hot  temperaments, 
£0  the  tepid  ftove  and  warm  bath  ;  the  foft  and  la£ 
fibre  to  the  cold  bath,  and  fo  forth :  For,  as  the 
ftoves  heated  and  dried  in  different  degrees,  they  could 

onely 
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onely  be  ferviceable  in  thofe  cafes,  where  heating  and 
drying  were  the  curative  indications.  Thus,  they  be- 
came  fit  for  the  cold  and  phlegmatic  habit,  in  anafar- 
cous,  oedematous  and  hydropic  cafes ;  whilefb  they 
became  improper  for  the  hot  and  dry  temperament, 
whether  in  a  natural,  healthful,  or  in  a  morbid  ftate, 
where  moiftening  and  foftening  were  the  onely  indica¬ 
tions  :  For  thele  like  conftitutions,  the  fecond  part  of 
the  bath,  and  likewife  the  third  were  moft  proper ; 
whileft  they  mull  have  been  totally  unfit  for  cold  and 
moift  habits.  But,  the  fourth  part  was  more  or  lefs 
neceflary  to  all,  that  required  any  of  the  others,  ei¬ 
ther  for  cleanfing,  rubbing  or  anointing  the  fkin,  or 
for  drefilng  in. 

§  512.  The  wife  practitioners  among  the  antients 
cautioned  all  that  were  to  ufe  any  of  thefe  baths  a- 
gainft  the  rafh  and  indifcriminate  application  of  them. 
They  ftriCtly  forbad  them  to  all  plethoric,  grofs  or 
full  perfons,  before  due  evacuations.  Becaufe,  the 
rarefaction  of  the  redundant  juices  by  heat,  dry  or 
moift,  and  the  fudden  and  violent  impulfes  made  up¬ 
on  them  by  the  cold  bath  were  alike  dangerous  and 
deftru&ive  •,  till  the  fulnefs  was  by  proper  means  abated 
and  the  humors  had  full  fcope  to  circulate  freely  al¬ 
lowed  them.  They  were  alio  forbidden  to  go  into 
the  Baths  with  their  ftomachs  or  lower  inteftines 
charged  with  food  or  excrements  ;  leafh  crudities 
might  be  impelled  from  the  firft  into  the  fecond  paf- 
fages,  and  thereby  obftruCtions  or  inflammations  form¬ 
ed.  Perfons  with  weak  or  obftruCted  bowels  were 
alfo  prohibited  the  ufe  ol  baths  ;  leaft  a  flux  of  hu¬ 
mors  might  be  invited  or  propelled  to  the  debilitated 
bowel,  by  the  hot  or  the  cold  bath.  And  for  the  like 
reafon,  that  perfons  ufing  the  cold  bath  were  directed 
to  immerge  the  head,  with  or  before  the  reft  of  the 
body  ;  fo,  thofe,  who  were  to  ufe  the  warm  bath, 
were  cautioned  not  to  dip  the  head  in  the  warm  wa¬ 
ter  ;  for  fear  of  over-heating,  relaxing  or  re- 
plenifhing  the  brain:  For,  omitting  to  immerge  the 
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head  with  the  body,  in  the  cold  bath,  or  immerging 
it  in  the  hot,  muft  alike  fubjedt  it  to  an  influx  of 
humors,  which,  in  moil  cafes,  may  prove  detrimen¬ 
tal,  if  not  deftrudtive. 

§  513.  As  the  cold  bath  maybe  medicated  with 
various  minerals,  fo  may  the  hot  be  impregnated  with 
an  infinite  variety  of  bodies  from  the  mineral  and  ve¬ 
getable  creations.  Thofe,  medicated  with  minerals, 
are  either  natural  or  arteficial.  The  natural  hot  baths 
are  called  Thermae,  and  are  either  fimple  or  medi¬ 
cated.  The  fimple  are  fuch  as  confifl  of  pure  water, 
whether  meteoric  or  terreflrial,  heated  in  its  paffage 
through  the  earth.  Of  this  kind,  are  the  Baths  of 
Pfeffer,  Schwaldsbadt,  Toeplitz  or  Toepliz,  in  Ger¬ 
many,  Schlangenbaden  and  Hirfchbergen  in  Silefia, 
and  divers  others,  which  equal  the  pureft  rain  water 
in  levity  and  fimplicity,  and  whofe  extraordinary  virtues 
#re  onely  to  be  afcribed  to  the  purity  of  the  waters, 
&c.  The  medicated  natural  Baths  are  fuch  as  are 
charged  with  falts  of  different  kinds,  with  fulphur, 
with  earths,  with  metals,  and  other  minerals.  As  the 
waters  of  Bath  and  Briftol,  in  Somerfetfhire,  of  Aken 
or  Aix  la  chapelle,  of  Borfet,  and  Chaud-fontaine, 
in  Germany,  of  the  Caroline  Baths,  in  Hungary,  and 
others,  of  which  apart,  in  their  proper  places. 

§  514.  The  arteficial  medicated  Baths  are  fuch,  as 
are  charged  by  art  with  various  falts,  fulphur,  &c. 
according  to  the  intention  of  the  prefcriber.  Baths, 
medicated  with  vegetables,  are  always  arteficial.  Of 
thefe,  there  may  be  an  extreme  variety  of  different 
intentions  ;  as  emollient  or  relaxing,  tonic  or  aftrin- 
gent,  &c.  All  warm  baths  may  and  fhould  be  rend¬ 
ered  grateful  to  the  patient  by  the  addition  of  fome 
aromatic  plant,  flower,  feed,  or  other  vegetable  fub- 
ftance,  appropriate  to  the  cafe ;  though  the  great 
ftrefs  is  to  be  layed  on  the  fimple  water  alone,  to  which 
I  fhall  confine  what  I  have  further  to  offer  on  the  ufe 
of  warm  water  topically  applied,  in  the  relief  of  in¬ 
ternal,  as  well  as  external  diforders, 
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•  §  515.  In  order  to  judge  the  better  of  the  ufes  and 
efficacy  of  warm  baths  in  the  relief  of  various  di- 
ftempers,  incident  to  mankind,  let  us  firft  confider 
the  mechanical  operation  of  water  upon  the  animal 
folids  and  fluids,  agreeable  to  the  nature  and  proper¬ 
ties  of  Ample  water,  as  before  layed  down. 

§  516.  We  have  already  endeavored  to  explane 
the  operation  of  cold  water  ;  part  of  which  is  to  be 
taken  into  the  eftimate  of  the  adtion  of  warm ;  to 
wit,  its  gravity  ;  though  this  be  decreafed  fenfibly,  vo¬ 
lume  for  volume  confldered,  in  proportion  as  the  wa¬ 
ter  recedes  from  cold  to  hot.  The  other  qualities, 
in  which  the  efiedts  of  warm  water  are  different  from 
thofe  of  cold,  arife  by  accident  from  the  heat,  which 
produces  a  contrary  effedt  from  cold. 

§  517.  It  has  been  already  obferved,  that  folid  and 
fluid  bodies  are  condenfed  by  cold,  and  expanded 
and  rarefied  by  heat.  Hence,  the  animal  fibres, 
which  upon  immerfion  in  cold  water,  are  conftringed 
and  contradfed  *,  in  warm  water,  are  foftened  and  re¬ 
laxed.  And  the  animal  juices  or  fluids,  which  are 
condenfed  and  propelled  from  the  circumference  to¬ 
wards  the  center,  in  cold  bathing,  are  rarefied  in 
proportion  to  the  heat,  invited  from  the  center  to 
the  circumference,  where  the  vefiels,  by  being  re¬ 
laxed,  have  their  diameters  enlarged,  and  therefore 
more  readily  yield  to  the  influx  and  rarefadlion  of 
the  humors.  The  mean  while,  the  pores  are  freed 
from  all  foulnefs,  foluble,  or  capable  of  dilution  in 
pure  water  ;  which  the  natural  difcharges  by  thefe 
dudts  are.  And,  by  the  rarefadtion  of  the  blood 
and  the  extraordinary  dilatation  of  the  heart  and  the 
blood  veffels,  the  pulfe  is  raifed,  the  circulation  be¬ 
comes  more  vigorous,  the  heat  confequently  increafed, 
the  furface  of  the  body  grows  red,  and  the  pores  of 
the  fkin  difeharge  their  contents,  with  freedom  and 
eafe.  •  - 

§  518.  To  this,  add  the  gravity  of  the  water, 
with  the  extreme  fubtility  or  tenuity  of  its  parts,  and 
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it  will  be  eafy  to  conceive  what  effects  it  mud  pro¬ 
duce  upon  an  animal  body  immerged  or  bathed 
therein.  The  blood,  more  than  ordinary,  heated 
from  without,  may  be  fuppofed  mod  powerfully  in¬ 
vited  towards  the  parts  mod  heated  and  relaxed. 
But  then,  the  prefiure  of  the  water,  which  is  calcu¬ 
lated  by  geometricians  to  be  eight  hundered  times 
heavier  than  air,  balances,  in  fome  meafure,  the  ra¬ 
refying  power,  and  forces  the  blood  back  again  to¬ 
wards  the  center,  that  is,  into  the  great  bowels  and 
vefiels,  whiled  it  dilutes  the  whole  mafs,  by  the  in- 
tromifiion  of  fome  of  its  fubtiled  parts  by  the  infor- 
bent  pores.  Hence,  the  intedine  motion  of  the  con¬ 
diment  parts  of  the  blood  is  confiderably  increafed, 
by  which  its  vididity  is  broken  and  refolved  ;  ob- 
drudtions  in  general,  from  that  caufe,  are  removed, 
and  the  fecretions  and  excretions  properly  promoted. 

§  519.  From  thefe  mechanical  and  demondrable 
effedts  of  warm  water,  by  its  heat  expanding  the  fo- 
lids  and  rarefying  the  juices,  by  its  gravity  compreffing 
the  external  vedfels,  and  thereby  forcing  the  blood, 
in  them  heated  and  rarefied,  into  the  heart,  lungs, 
brain  and  other  bowels,  or  into  the  larger  internal 
veflels ;  the  evils  produced  by  too  hot,  and  the  ge¬ 
neral  unadvifed  or  ill-judged  ufe  of  warm  baths, 
are  eafily  accounted  for,  and  from  them,  judicious, 
practical  inferences  and  cautions  may  be  drawn. 

§  520.  There  is  nothing  of  greater  importance 
to  the  patient,  for  whom  warm  bathing  is  found 
proper,  nor  in  which  the  honor  of  the  prefcriber  of 
this  bathing  is  more  concerned,  than  the  afcertaining 
the  fit  times  and  feafons,  the  regulating  and  pre¬ 
paring  the  Hate  and  temperament  of  the  body,  for 
bathing  the  determining  the  kind  of  bath,  and  its 
temperature  precifely,  together  with  the  fpace  of 
time  neceffary  for  tarrying  in  the  bath,  with  due  ac¬ 
curacy. 

§  521.  Without  the  ftridtefi:  obfervance  of  thefe 
cautions,  mifchiefs  infinite  mult  enfue.  Thus,  we 

find 


Of  Wate  r  in  general .  207 

find  unfit  fubjeds,  or  the  bed  prepared,  upon  going 
into  ill-regulated  baths,  or  tarrying  too  long  in  them, 
attacked  with  head-aches,  even  to  a  frenzy  ;  with 
anxiety  and  palpitation  ol  the  heart,  witn  laintings 
and  fwoonings,  &c.  Thefe  complaints,  or  fome  of 
them,  are  always  likely  to  attend  foft,  delicate  con- 
ftitutions,  with  relaxed  fibres;  efpecially,  if  the 
bath  be  too  hot.  Such  as  are  fanguine  and  grofs, 
with  the  intedines  and  other  bowels  full,  mull  be 
liable  to  obdrudions,  inflammations,  fevers,  con¬ 
tinual  or  intermittent,  with  variety  of  other  difor- 
ders  depending  upon  the  particular  circumdances  of 
the  health  and  habit  of  body,  upon  the  feafons  of 
the  year  and  the  nature  and  temperature  of  the  wa¬ 
ter.  The  more  compound  the  water  is,  efpecially 
with  afixingent,  ftyptic  or  abforbent  matters,  fuch  as 
alum,  vitriols  or  earths,  which  condringe,  codipate 
or  clogg  the  pores ;  the  more  fubjed  will  the  pa¬ 
tients  be  to  fevers.  An  obfervation,  which  fliould  , 
make  men  moft  cautious  in  the  ufe  of  baths,  whofe 
waters  are  loaded  with  any  of  thefe  mineral  mat¬ 
ters  ;  as  the  Caroline  baths  in  Hungary,  ours  in  So- 
merfetlhire,  thofe  of  Borfet  near  Aken,  and  the 
like.  . 

§  522.  Hence,  every  judicious  perfon  will  with 
me  conclude,  that  the  fofteft,  lighted,  pureft  water, 
as  it  is  the  bed  for  all  the  purpofes  of  the  oeconomy 
of  life ;  fo  is  it  alfo  preferable  to  all  others  for  warm 
baths ;  except,  where  the  additional  force  of  a  fubtil, 
mineral  fpirit,  of  fubtiiifed  fulphur  or  its  elements, 
or  fome  alcaline  or  other  refolvent  and  deterfive  fait, 
fuch  as  are  round  in  the  natural  Thermae,  or  may  be 
occafionally  added  in  faditious  baths,  may  be  judg¬ 
ed  expedient  for  particular  purpofes  and  in  extraor¬ 
dinary  emergencies:  For,  whatfoever  is  found  ca¬ 
pable  of  obdr uding  the  fird  and  great  intention  of 
warm  bathing,  foftening  and  relaxing  the  fibres  in  ge¬ 
neral,  particularly  thofe  of  the  Ikin  and  its  pores, 

which  are  cleanfed  and  opened  thereby,  and  prepared 

to 
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to  yield  their  contents  by  fweat  and  tranfpiration  i 
whatever,  I  fay,  is  found  repugnant  to  thefe  inten¬ 
tions,  renders  warm  bathing  of  none  effect,  if  not 
perilous.  This  is  eafily  conceived*  upon  confidering 
fome  of  the  infinite  variety  of  evils,  that  neceffarily 
attend  the  obftruCting  the  pores  at  any  time  and  in 
any  manner  •,  efpecially,  at  fuch  times,  as  the  blood 
is  greatly  heated*  Thus,  the  common  diaphoretic 
or  fweating  medicines  prove  injurious  and  often  de- 
ItruCtive,  by  their  heating  the  blood,  when  the  pores 
are  not  difpofed  to  open  and  yield  their  contents. 
Hot  or  warm  bathing  muff  heat  and  rarefy  the  juices, 
as  well  as  expand  the  folids.  The  pores  muff  at  this 
time  be  greatly  diffended  or  relaxed  ;  and  confe- 
quently,  if  the  water  be  charged  with  aftringent, 
drying,  terrene  bodies,  the  pores  may  be  fo  clogged 
and  obftruCted  therewith,  as  to  counteract  the  warm¬ 
ing  and  foftening  quality  of  the  bath,  and  thereby 
prove  of  extreme  evil  confequences. 

§  523.  Though  bathing  may,  at  fir  ft  fight,  be 
looked  upon,  as  in  ftriCtnefs  it  is,  a  topical  applica¬ 
tion  *,  yet,  as  no  topical  medicine  can  be  fo  circum- 
fcribed  in  its  operation,  as  to  affeCt  the  outward 
pard,  to  which  it  is  immediately  applied,  onely  ; 
fo  none  outward  application  more  fenfibly  affeCts  the 
internal  parts,  even  the  univerfal  frame,  than  warm 
bathing.  And  when  we  come  to  confider  the  vaft 
variety  of  internal,  as  well  as  external  maladies,  for 
which  this  moft  fimple,  yet  powerful  application, 
has  been  found  an  approved  remedy,  from  the  ear- 
lieft  ages  of  the  healing  art  *,  we  fhall  find,  that  all 
our  modern  boafted  improvements  in  anatomy  and 
phyfiology,  and  in  the  mechanical  accounting  for  the 
.operations  of  medicines,  will  appear  in  judgment 
againft  us,  and  reproach  us  for  our  fhameful  negleCt 
of  one  of  the  moft  effectual  remedies,  with  which 
bountiful  nature  or  human  art  has  furniftied  indigent 
mortals. 

.  §  524.  The 
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§  524.  The  general  eltimation  and  ufes  of  warm 
water*  among  the  antients,  may  be  conceived  from 
the  authority  of  the  great  Father  of  the  medical 
art  \  who  in  his  aphorifms  tells  us,  that  warm  water 
foftens  the  fkin,  attenuates  the  humors,  affuages  pain, 
mitigates  rigors  or  contractions*  convulfions  and  dif- 
tenfions  of  the  nerves,  or  contractions  of  the  ten¬ 
dons,  and  cures  diforders  of  the  head  a. 

§  525.  This  grave  authority  is  followed  by  that  of 
Aristotel*  Vitruvius,  Plinius,  Cardanus,  Ga¬ 
len*  Aretaeus*  Trallianus,  Celsus,  Platerus, 
Pr.Alpinus  and  many  others,  to  which  the  great 
Hoffman  b  adds  no  fmall  weight.  Befides,  every 
man  of  fenfe  and  judgment  approves  it ;  yet,  to  our 
hardly  delible  reproach,  the  jokes  of  the  ignorant  vul¬ 
gar,  who  defpife  every  thing  common  or  known,  and 
who  are  to  be  fed  upon  fecrets  and  myfteries  *,  or  the 
idle  fneers  of  an  humorous  fatyrift,  are  enough  to  ex¬ 
clude  it  the  book  of  modes,  and  of  courfe*  to  call 
it  totally  out  of  praCfice. 

§  526.  Let  it  be  mine  ungrateful  talk  to  ffcem  this 
torrent,  and  ftrive  to  oppofe  fuch  of  the  potent  liv¬ 
ing  praCticioners,  as  have  run  into  this  fhameful  ne- 
gleCt  of  the  befl  of  remedies,  with  common  reafon, 
not  the  farcical  fafhion,  that,  has  long  disfigured  the 
fair  face  of  phyfic*  In  this  unequal  contefl,  I  fihall  be 
allowed  to  take  to  my  feconds  fome  of  thofe  illuffri- 
ous  dead,  whofe  works  have  made  them  immortal, 
however  their  precepts  and  example,  in  this  inftance, 
come  to  be  negleCted  in  our  days. 

§  527.  From  the  mollifying  and  relaxing  power 
of  warm  water,  mentioned  in  the  late  cited  aphorifm, 
together  with  its  quality  of  diluting,  attenuating,  and 
rarefying  the  juices  •,  its  extraordinary  efficacy  in  af- 
fuaging  the  pains  of  inflammations,  in  refolving  and 

a  Calidum,  feu  T henna,  cutim  emollit,  attenuat,  dolores  tollif, 
.rigores,  convuliiones,  nervorum  diftentiones  mitigat,  capitis  gravi- 
tatem  folvit,  &c.  Hippocrat.  fed.  v.  aphor.  22. 

b  De  balneor.  aquae  dilcis  ufu  in  afTed;,  intends, 
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relieving  detentions,  contractions,  fpafms  and  convni- 
fions,  in  warming  and  invigorating  cold,  emaciated 

and  paralytic  limbs,  is  derived. 

§  528.  Many  and  innumerable  are  the  fervices,  that 
warm  water,  outwardly  applied,  may  efFebt  in  vari¬ 
ous  diforders  and  diftreffes  of  the  human  body. 

§  529.  In  hard  and  difficult  child-bearing  labors, 
where  from  the  extraordinary  (ize  of  the  infant  or  the 
inordinate  conftriCtion  or  rigidity  of  the  parts,  when 
men  have  recourfe  to  the  moft  violent  meafures,  fuch 
as  threaten  the  deftrudion  of  both  infant  and  mother  ; 
warm  bathing  might  fo  (often  and  relax  the  fibres,  as  to 
bring  the  moil  fpeedy  relief  to  both.  Had  due  re¬ 
gard  been  payed  to  this  molt  fafe  and  rational  pradice, 
there  would  be  lefs  occailon  for  horrible  in  ft  r  u  m  e  n  t  s  r 
or  the  herculean  ftrength,  now  afferted  to  be  neceffiary, 
and  there  would  be  fewer  dreadful  chfafters,  than  we 
daily  fee  or  hear  of,  in  the  modern  mafculine  pradice 
of  midwifery. 

§  530.  The  like  eafy  fuccor  might  be  afforded  in 
the  fuppreftion  of  urine,  or  in  that  of  tne  menftruai 
or  habitual  hemorhoidal  difcharges,  when  fuch  arife 
from  an  undue  tention  or  conftridion  of  the  parts,  or 
a  vifcidity  of  the  juices.  Warm  bathing  fo  foftens 
and  relaxes  the  fibres,  as  to  in  large  the  diameters  or 
the  veffels  ;  and  while  it  dilutes  and  attenuates  the 
juices,  by  its  preffure  upon  the  external  parts,  it  pro¬ 
motes  the  propuliion  ot  noxious  matters  by  the  pro¬ 
per  emundories.  For  all  thefe  like  caies,  univerfal 
bathing  is  not  neceffary ;  the  half  bath,  otherwife  cal¬ 
led,  Encathifma,  Infeffio  and  Semicupium,  is  fuffict- 
ent ;  in  which  the  patient  fits  up  to  the  navel  or  region 
of  the  ftomach  in  warm  water,  the  fuperior  parts  be¬ 
ing  kept  dry  and  covered. 

"§531.  There  is  another  kind  of  partial  bathing  ce¬ 
lebrated  for  its  great  efficacy  in  the  relief  of  heavy  and 
acute  pains  of  the  head,  inflammations  of  the  eyes, 
dry  and  convulfive  coughs  and  afthmas,  hypochon¬ 
driac  and  hyfteric  melancholy,  palpitation  of  the  heart, 
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cholic,  &c.  by  the  belt  prablicioners,  antient  and  mo¬ 
dern.  I  mean  the  PediJuvium  or  Lavipedium,  the 
bathing  the  feet  in  warm  water  ^  by  which  the  pores 
of  thefe  extremities  are  opened,  the  fibres  foftened 
and  relaxed,  the  diameters  of  the  veffels  inlarged,  and 
a  flux  of  humors  invited  or  derived  to  thefe  extremi¬ 
ties,  to  the  relief  of  the  more  noble  parts  oppreffed. 
Yet,  this  admirable  method  of  prabtice,  which  has  its 
foundation  in  true  phyfical  reafoning,  and  is  confirm¬ 
ed  by  the  experience  of  ages,  is  now  more  frequently 
abufed  by  old  women  and  nurfes,  than  recommended 
by  regular  phyficians  ! 

§  532.  But,  the  greatefl  efficacy  of  warm  bathing 
is  found  in  violent  conflriclion  or  coffipation  of  the 
pores  of  the  fkin  or  the  excretory  dubts  and  paffages, 
attended  with  contractions,  diffentions,  fpafms  and 
convulfions,  with  extreme  pain. 

§  533.  In  thefe  cafes,  warm  water  brings  the  fpeedi- 
efl  relief,  and  that  for  the  following  among  many  ob¬ 
vious  rbafons  ; 

§  534.  The  fkin,  as  has  been  before  obferved,  is 
the  common  integument  or  covering  of  the  whole 
body.  It  may  be  looked  upon,  as  the  common  emunc- 
tory  :  For,  we  can  conceive  no  webb,  that  has  more 
perforations  or  pores,  than  the  human  fkin.  Through 
thefe,  there  is  a  conffant  uninterrupted  difeharge,  which 
furpaffes  in  quantity  all  the  other  difeharges  of  the  bo¬ 
dy,  and  on  the  regular  performance  of  which  the  health 
of  men  does  efpecially  depend.  This  difeharge,  in 
the  mofl  healthful  ftate,  is  of  agreafy,  clammy  nature  j 
liable,  if  not  frequently  rubbed  or  wafhed  off,  to  caufe 
itchings,  eruptions,  excoriations,  to  flench  and  putre- 
fablion,  and  to  clogging  and  obftrubting  the  excre¬ 
tory  dubts  or  pores  ;  which  are  as  fo  many  common 
fewers  to  a  city,  to  carry  off  redundant  humors,  which 
retained,  muff  turn  to  putrid  filth  and  naflinefs. 

§  535.  The  word  diforders,  incident  to  man,  de¬ 
rive  their  orisine  from  the  later  caufe  :  to  wit,  ob- 
ftrubled  perfpiration.  Our  firfl  care  then  ffiould  be 

P  2  to 


g  x  <1  Of  W  a  t  e  R  in  general. 

to  prefcrve  this  difchargc  in  due  regularity,  or  to  re- 
ftore  it,  when  by  any  means  iuppreffed. 

§536.  This,  in  many  cafes,  is  moft  effectually 
done  by  the  rational  ufe  of  warm  bathing  *,  by  which 
the  difeharge  is  kept  up,  the  fuppreffion  removed  or 
obviated,  and  thereby  the  train  of  evils  attending  the 
fuppreffion,  cured  or  prevented. 

§  537.  The  operation  of  warm  water,  in  this  and 
the  like  cafes,  may  be  accounted  for,  from  what  has 
been  already  fayed,  particularly  in  treating  of  the  nature 
and  properties  of  water :  It  muff  diffolve  and  walh  away 
the  perfpirable  matter,-  and  thereby  remove  the  ob- 
ftrudions  of  the  pores ;  it  muff  foften  and  relax  the 
fibres,  dilute  and  thin  the  fluids,  promote  a  free  and 
regular  circulation  of  the  blood,  increafe  its  motion, 
and  promote  the  fecretions  and  excretions,  in  which 
the  cure  of  thefe  diforders  confifts. 

§  538.  As  there  is  nothing  more  conducive  to  the 
health  of  man,  than  the  keeping  up  this  difeharge, 
whofe  retention  is  found  fo  noxious  •,  the  great  and 
remarkable  efficacy  of  warm  bathing  in  promoting  it, 
and  thereby  preferving  or  bringing  about  the  moft  fa- 
lutary  depuration  of  the  juices,  will  appear  from  con- 
fidering  the  effeds  it  produces  in  fundry  diftempers 
arifing  from  a  morbid  ftate  of  the  juices  and  the  fup¬ 
preffion  of  the  cutaneous  difeharges. 

§539.  Many  chronic  and  moft  acute  difeafes  are 
brought  on  or  aggravated  by  obftruded  perfpiration : 
Nor  can  any  of  them  be  effectually  cured,  without  re- 
ftoring  this  moft  neceffary  difeharge. 

§  540.  In  moft  Fevers,  the  antients  had  recourfe 
to  warm  bathing.  But  moft  efpecially  in  the  .inter¬ 
mittent,  in  which  they  preferibed  them,  efpecially  in  the 
intervals,  and  upon  the  decline  of  the  paroxyfm.  The 
jreafon  for  this  falutary  practice,  which  is  authorifed 
by  Hippocrates,  Galen,  and  Celsus,  may  well 
be  collected  from  what  has  been  before  fayed  ;  as  the 
juices  are  found  vifeid  and  fizy,  the  circulation 
languid  3  and  the  perfpiration  fuppreffed  or  obftruded. 

§  54*- 
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§  54 1.  In  burning  and  continual  fevers,  warm 
bathing  was  recommended,  once  and  in  the  beginning 
of  the  accefs,  by  fome  of  the  belt  pradticioners  among 
the  ancient  Greeks a. 

§^42.  The  Egyptians  ufed  the  like  pradtice  :  For, 
we  are  told,  that  the  ufe  of  warm  bathing  was  com¬ 
mon  and  familiar  to  that  people  in  all  fevers,  whether 
ardent,  putrid,  continual  or  intermittent ;  with  excep¬ 
tion  to  the  peftilential  onely  ;  but,  not  fo  much  upon 
the  commencement,  as  towards  the  decline  of  the 
fevers  b. 

§  543.  Tralltan  greatly  recommends  warm  bath¬ 
ing  in  tertian  fevers  ;  efpecially  in  hot  and  dry  habits 
of  'body,  and  before  the  concodtion  of  the  morbid  hu¬ 
mours  is  performed  c. 

§  544.  Galen  recommends  it  alfo  in  the  like  cafes 
and  upon  the  fame  conditions  ;  and  fays,  that  it  can¬ 
not  annoy,  if  it  be  adminiftered  twice  a  day. 

§  545.  Celsus  is  of  the  fame  opinion  ;  but  re¬ 
commends  the  bathing,  the  firft  day,  the  fever  inter- 
mits  d. 

§  546.  Hoffman  confirms  this  method  of  pradtice; 
efpecially,  after  clearing  the  firft  paffages  by  aperitive, 
faline  medicines  ;  wifely  and  juftly  judging,  that  the 
morbific,  febrile  matter  can  not  fo  effe&ually  be  dif- 
charged  by  any  other  emundfcory  as  by  the  pores  of 
the  fkin e. 

§  547.  Platerus  ufed  warm  bathing  with  fuccefs 
in  quartan  fevers,  on  the  days  immediately  preceding 
the  fit  f. 

§  548.  But,  the  Father  of  phyfic  inculcates  this 
fage  "caution,  that  bathing  be  not  performed  in  the 

accefs,  or  during  the  paroxyfm  g. 

§  549.  The  ufe  and  reafon  of  a  pradtice,  thusfup- 
ported  by  the  beft  authorities,  muft  be  evident  to 

a  Galen,  1.  viii.  cap.  3.  Meth.  medend.  b  Pr..  Alpin.  de 
Medic,  ./Egypt.  c  Lib.  xii.  p.  735.  d  Lib.  ii.  c.  17.  e  Trad 
!aft  cited.  f  Lib.  ii.  Obf.  p.  281.  s  Hippoc.  de  morb.  mulier. 
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every  man  endued  with  common  fenfe  and  a  come 
petent  judgment  in  phyfic  ;  yet,  we  unfortunately  find 
it  almoll  quite  exploded. 

§  550.  But,  thefe  kinds  of  acute  difeafes  are  not 
the  onely  maladies,  whofe  malignity  is  bell  carried  off 
by  the  pores  of  the  ikin:  For,  warm  bathing  is 
flill  found  moil  univerfally  effectual  in  the  relief  of 
chronic  diflempers. 

§  551.  Before  we  come  to  give  inilances  of  thefe, 

I  fhall  mention  one  kind  of  acute  difeafe,  for  which 
bathing  is  found  the  moil  effectual  remedy.  I  mean 
that  moil  dreadful  of  all  fevers,  which  attends  the 
bite  of  mad  dogs  and  other  in  raged  animals,  and  is 
attended  at  the  fame  time  with  an  infatiable  thiril  and 
fuch  a  dread  of  water  and  other  liquors,  as  occafions 
horrors  and  convulfions  at  the  bare  fight  of  any  of 
them.  This  flage  of  this  moil  horrible  and  fhocking 
.diford  er  is  called,  the  Hydrophobia,  or  dread  of  water, 
And  for  the  cure  of  it,  fudden  and  unexpected  im- 
fnerfion,  and  long  detenfion,  in  cold  water  has  been 
recommended  from  earlieft  antiquity  as  the  foie  reme¬ 
dy  a.  After  which,  the  patient  was  to  be  rubbed  with,, 
orimmerged  in,  warm  oil,  and  thendifpofed  to  fweat, 
by  covering  up  clofe  in  warm  bed  and  giving  rich 
wines  and  other  cordials,  in  which  the  cure  con¬ 
futed  . 

§  55  2.  But,  though  cold  water  might  well  produce 
this  e fifed l  *,  yet,  it  certainly  was  more  likely  to  be  fpee- 
dily  and  completely  performed  by  warm  water.  And 
accordingly  we  are  informed  by  Celsus,  that  a  per¬ 
form  bit  by  a  mad  dog,  was  immediately  carried  to 
a  bath,  where  he  was  bathed  and  fweated,  as  long  as 
his  ftrength  would  admit ;  leaving  the  wound  open, 
for  the  freer  difcharge  of  the  malignant  matter. 
Then,  as  the  moil  fovereign  antidote  for  all  poifons, 
they  gave  him  plenty  of  rich,  generous  wine.  And 
having  continued  this  courfe  for  three  days,  they 

8  Cels.  Lib.  v.  c,  xxv.  Sennertus,  Hilda nus,  and  all 
ehe  practical  writers.  Alfo  §  460. 
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judged  the  patient  cured.  But,  what  feems  to  counte¬ 
nance  the  warm,  in  preference  to  the  cold,  bath,  we 
have  from  the  fame  authority  :  hoi,  Celsusui  the 
fame  book  and  chapter  tells  us,  that  if  any  diftrefs  to 
a  delicate  body  was  apprehended  from  the  cold  batn, 
which  fometimes  brought  on  diftentions  of  the  neives 
or  convulfions,  and  the  death  of  the  patient  *,  to  pre¬ 
vent  this,  he  was  to  be  immediately  after  the  cold, 
bathed  in  warm  oil.  Which  fhews  that  waim  bath¬ 
ing  is  more  fafe  and  effectual  than  cold. 

§  553.  In  confirmation  of  this  pradice,  Hoff¬ 
man  a  cites  a  cafe,  communicated  by  a  certain  Ger¬ 
man  phyfician,  to  this  effed  :  A  mad  wolfe  ran  out 
of  a  foreft  and  bit  great  numbers  of  unfortunate  men  in 
the  neighbourhood.  Many  of  thefe  men  died  before 
any  remedy  could  be  found.  At  lengtn,  an  illiterate 
boor  hit  upon  an  effedual  cure.  He.  gave  each  bit¬ 
ten  perfon  a  dole  of  Venice  treacle  and  the  fpongy 
fun  mis  of  the  dog-rofe,  or  briar,  which  is  the  neft 
of  a  certain  infed,  and  afterwards  put  them  into  a 
moderately  warm  bath.  He  continued  them  there  a 
confiderable  time,  in  order  to  prepare  them  to  Iweat 
plentifully,  and  repeted  this  procefs  for  feveral  days 
fucceffively,  which  was  at  length  attended  with  the  de- 
fired  fuccefs.  By  which  we  fee,  the  cure  of  this  viru¬ 
lent  fever,  as  well  as  that  of  others,  was  eifeded  by 
foftening  and  relaxing  the  folids,  cleanfing  the  pores,  di¬ 
luting  and  attenuating  the  juices,  inviting  them  from 
the  center  to  the  circumference,  and  caufing  the  ma¬ 
lignity  to  be  thrown  off  by  fweat. 

$  r/m.  V/ hen  we  confider  the  immenfe  quantity 

of  fordid  and  ofFenfive  matter,  that  is  call  off  by  the 
pores  of  the  fkin  in  bathing,  we  fhall  ceafe  to  wonder 
at  the  variety  of  diftempers,  as  well  chronic  as  acute, 

which  are  remedied  by  warm  bathing.  . 

§  rrr.  There  is  hardly  any  human  fkin  fo  clean, 

as  not  to  foul  a  large  quantity  of  warm  water,  upon 


*  Trad:  laft  cited. 
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bathing  in  it.  And  a  bath,  once  ufed  by  the  cleaneft 
perfon,  is  very  apt  to  corrupt  and  putrify.  In  baths, 
ufed  by  fome  perfons,  a  grofs  fat  fubftance  has  been 
found  afloat,  in  fuch  quantities,  as  to  be  capable  of 
being  collected  like  fat  upon  broth.  Of  this  kind, 
fome  remarkable  hiflories  are  given  in  the  Mifcelanea 
Naturae  curiofa.  I  fhall  here  onely  recite  two  a.  The 
one,  of  a  woman,  who  after  having  tried  all  other 
remedies  in  vane  for  a  pain  in  her  loins,  at  length 
had  recourfe  to  warm  bathing,  by  which  fbe  was  hap¬ 
pily  relieved.  And  a  grofs  fatty  fubftance  was  always 
found  floating  on  the  bath.  The  other,  of  an  hypo¬ 
chondriac  perfon,  wTho  upon  bathing  made  the  water 
fmell  moft  offenftvely,  and  left  a  grofs,  thick,  black 
fcum  afloat  on  it.  Thefe  daily  increafed  with  fuch  a 
degree  of  acrimony  as  bliftered  the  bather  or  atten¬ 
dant’s  hands  *,  till  at  length,  the  difcharge  ceafing, 
the  patient  was  relieved  from  his  complaints.  And 
the  celebrated  Volckamerus  tells  us  of  a  woman, 
whom  he  cured  by  the  fame  means  ;  who  difcharged 
a  confiderable  quantity  of  this  kind  of  filth  every  day 
in  the  bath  b. 

§  556.  It  is  certain,  none  other  known  medicine  could 
fo  effectually  bring  away  this  noxious  filth,  through  the 
pores  of  the  fkin,  as  warm  water  •,  wherefore,  in 
all  cafes,  where  a  difcharge  of  that  kind  is  to  be  pro¬ 
moted,  warm  bathing  muft  prove  the  moft  fafe  and 
effectual  remedy. 

§  557-  Gouty  and  rheumatick  paroxyfms  are  the 
moft  painful  and  diftrefsful,  when  the  patient  or  parts 
afteCted  do  not  fenfibly  perfpire  *,  and  the  diftreflfes  are 
always  mitigated  by  gentle  fweating.  Nothing  fooner 
takes  off  the  tention  and  crifpature  of  the  fibres  and 
affuages  the  attendant  pain  •,  nothing  cleanfes  and  opens 
the  pores  and  difpofes  the  patient  to  a  mild  and  gentle 
fiweat,  fo  effectually,  as  warm  bathing.  Confequently, 

8  Decad.  II.  Ann,  vi.  Obf.  239. 

b  Hoffman,  Trad  HU  cited. 
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it  well  deferves  the  attention  of  phyficians  in  thefe  in¬ 
tentions. 

§  558.  Scorbutic  complaints  of  moll  kinds  are  ag¬ 
gravated,  if  not  induced,  by  obftru&ed  perfpiration. 
The  rational  cure  of  every  ftage  of  this  dilorder,  ef- 
pecially  that  attended  with  acute  pains  in  the  limbs, 
confifts  in  difpofing  the  humors  for  difeharging  the 
morbid  matter  by  the  pores  of  the  fkin.  1  his  is  done 
by  dilution  with  fimple  water,  warm  bathing,  and  the 
ule  of  acids  and  other  diaphoretics. 

§  559.  The  lad  ftage  of  the  venereal  evil,  that 
moft  foul,  noifom  and  excruciating  diftemper,  in 
warm  climates,  where  tranfpiration  is  moft  free,  is 
much  lefs  noxious  and  diftrefsful,  than  in  thefe  nor¬ 
thern  regions.  In  Italy  and  other  countries,  where 
they  have  plenty  of  natural  baths  and  ftoves,  many 
men  keep  this  diftemper  moderate  during  their  whole 
lives,  by  a  courfe  of  warm  bathing  and  fweating, 
performed  once  or  twice  a  year.  And  it  is  certain, 
that  with  us,  it  is  never  fo  well  cured,  as  by  thofe 
pra&icioners,  who  determine  the  morbid  difeharges 
moft  by  the  pores  of  the  fkin,  by  the  means  of  warm 
baths  and  ftoves.  Nor,  do  I  believe  it  can  ever  be  cer¬ 
tainly  cured,  but  by  thefe  means,  and  upon  thefe  princi¬ 
ples.  How  many  wretches,  do  we  daily  fee  harraffed 
to  diftrabtion  and  almoft  to  death,  often  reduced  to  the 
worft  hectic  ftate,  by  long,  teadious  and  violent  faliva- 
tions  *,  yet,  after  a  few  days  refpite,  again  tortured  with 
the  fame  pains  and  other  direful  fymptoms,  for  which 
they  were  forced  to  undergo  this  moft  fevere  and  un¬ 
natural  regimen  ?  Some  of  thefe  unhappy  fufferers,  we 
'  fee  efcaping  from  fome  fordid  ceil,  contentedly  hug- 
Ing  himfelf  upon  the  happinefs  of  his  cure  ;  when,  in 
lefs  than  a  month,  all  his  former  complaints  rage 
with  more  than  double  fury.  If  fuch  fall  into  the 
hands  of  the  injudicious,  they  are  again  put  into  an 
other  mercurial  courfe,  in  which  they  rarely  meet 
with  better  fuccefs  ^  except,  in  having  an  end  put  to 

all  worldly  evils  by  death.  How  are  they  then  to  be 
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cured,  before  matters  are  brought  to  this  laft  extre¬ 
mity  ?  By  bathing  and  fweating  onely  ;  without  which, 
the  body  can  never  be  effectually  prepared  for  a  mer¬ 
curial  courfe  of  any  kind ;  nor  can  that  courfe  be 
duly  completed  without  clofmg  it  by  frequent  bath¬ 
ings  and  fweatings,  which  are  fometimes  properly 
and  neceflarily  interpofed  during  the  courfe.  Thus, 
we  fee  patients,  which  after  one,  two  and  more  faliva- 
tions  and  divers  drenches  with  mercury  in  various 
other  fhapes,  in  order  to  vomit,  purge  or  fweat,  to  little 
or  no  good  eflfedt  *,  upon  falling  into  the  hands  of  the 
judicious,  cured  by  warm  bathing,  gentle  fweating, 
and  the  uie  of  a  few  fweetning,  which  are  all  diapho¬ 
retic,  medicines.  Hence,  it  appears,  that  warm  bath¬ 
ing  and  fweating  is  in  itfelf  a  palliative,  if  not  a  ra¬ 
dical  cure  for  the  pox  ;  that  it  is  the  beft  preparative 
for  a  mercurial  or  other  diaphoretic  courfe,  and  that 
when  filch  a  courfe  has  been  puftied  to  the  utmoft  ex¬ 
tremity  ,  fome  of  the  old  leaven  of  this  foul  difeafe 
generally  remanes  in  the  mafs  of  humors,  which  can 
beft  be  expelled,  by  the  pores  of  the  Hein,  duly  difpofed 
for  fweating,  and  cleanfed  by  a  proper  warm  bath. 

§  560.  There  are  no  chronic  diforders  more  rite 
among  us,  and  which,  after  a  certain  (landing,  are 
more  rarely  relieved  by  medicine,  than  Hyfteric, 
Hypochondriac  and  Maniac  atfedlions.  Yet  thefe, 
I  apprehend,  may  be  greatly  helped,  if  not  often 
happily  cured,  by  the  judicious  application  of  water 
internally,  as  well  as  externally. 

§  561.  The  fufferers  under  thefe  melancholy  dif- 
eafes  are  more  or  lefs  fubjedt  to  indigeftions,  obftruc- 
tions  of  the  natural  difcharges ;  not  onely  by  the  pores 
of  the  fkin,  but  by  the  other  emundtories  •,  as  well  as 
to  fhppreifion  of  the  menftrual  or  habitual  hemorhoi- 
dal  fluxes ;  to  an  unnatural  conftridtion  or  coftipation 
of  the  bowels,  of  the  inteftinal  channel  in  particular  j 
with  an  interruption  of  their  vermicular  motion, 
with  fpafmodic  contractions  and  convulfions,  and  in 
:  v  ,  time 
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time  with  obftru£lions  of  the  liver,  fpleen*  pancreas 
and  mdTenteric  glands. 

§  562.  From  the  irritation,  compreffion,  conftric- 
tion  and  other  diftrefies,  thefe  membranous  and  ner¬ 
vous  parts,  of  inoft  exquifite  fenfibility,  muft  fuffer 
in  thefe  circumftances,  the  whole  nervous  fyftem  muft 
fooner  or  later  be  afie&ed  ;  every  juice  muft  degene¬ 
rate,  every  fundion  be  interrupted,  if  not  obftruded. 

§  563.  If  thefe  difternpers  commence  from  thofe 
diforders  in  the  firft  paftages  and  other  lower  bowels, 
our  firft  care  ftiould  be  to  reftore  matters  to  rights  in 
thefe  parts.  And  it  is  clear,  that  nothing  can  be 
thought  or  found  fo  effedual  in  mollifying  and  relax¬ 
ing  the  indurated-  and  crifped  fibres,  in  refolving  the 
unnatural  conftridion,  coftipation,  obftrudion  and 
compreffion  of  the  inteftinal  bowels  and  glands,  and 
in  a  fill  aging  pains,  fpafms  and  convulfions  in  thefe 
parts,  as  warm  water  internally  taken  and  external¬ 
ly  applied  in  baths  or  femicupia.  By  thefe,  a  freer 
and  more  equal  circulation,  with  all  its  confequences, 
are  happily  reftored  ;  and  the  brain,  which  was-op- 
prefied  by  the  influx  of  the  whole  crude  mafs,  is  re¬ 
lieved  by  the  invitation  or  derivation  of  the  humors 
towards  the  belly  and  lower  extremities ;  whofe  vefiels, 
in  the  disordered  ftate,  were  incapable  of  receiving 
a  due  proportion  of  the  blood,  efpecially  thofe  of  the 
limbs,  whofe  vefiels  are  commonly  conftringed,  in  thefe 
cafes,  by  an  unnatural  coldnefs. 

§  564.  In  thefe  circumftances,  we  frequently  fee 
the  moft  violent  pains  of  the  head  relieved  by  a  pe- 
diluvium  or  bathing  of  the  lower  extremities  in  warm 
water.  And  in  the  fair  fex,  when  uterine  obftru&i- 
ons  bring  on,  with  pains  in  the  part  firft  affefted  and 
contiguous  bowels,  convulfions  and  even  epilepfies  ; 
they  are  often  cured  by  the  judicious  ufe  of  warm 
bathing  alone,  and  can  feldom  or  never  be  cured 
without  it :  For,  if  this  be  not  premifed,  moft  hyfte- 
ric  and  deobftruent  medicines  may  not  onely  frequent¬ 
ly  fail  in  their  effe&s,  but  often  prove  dangerous  and 
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deftruCtive.  But,  after  the  fibres  of  all  the  lolids  and 
the  juices  are,  as  before  explaned,  altered  by  warm 
bathing ;  after  the  lower  bowels  are  relieved  from  their 
conftriCtion  and  compreffion,  by  this  means  ;  not  one- 
ly  in  hyfteric,  but  in  hypochondriac  affections  ;  then, 
not  onely  all  the  appropriate  officinal  remedies  are  gi¬ 
ven  with  the  utmoft  fafety  and  defired  fuccefs,  but 
the  mineral  waters,  particularly  the  chalybeate,  ex¬ 
ert  their  power  and  efficacy  moft  remarkably,  moft 
happily. 

§  565.  Warm  bathing,  for  the  like  reafons,  had 
long  been  an  eftabliffied  and  approved  remedy  amongft 
the  antients,  in  all  kinds  of  Mania  or  madnefs ;  though 
in  this,  as  well  as  other  refpeCts,  it  has  become  fo  much 
negleCted  by  the  moderns. 

§  566.  Trallianus  recommends  long  and  frequent 
warm  bathing,  efpecially  during  the  fummer  feafon, 
in  melancholy  madnefs  \ 

§  567.  Aretaeus  advifes  warm  bathing  in  the 
fame  complaints,  and  upon  the  like  principles,  with 
thofe  we  have  layed  down  b. 

§  568.  Of  the  fame  opinions  are  Caelius  Au- 
reli  anus  c  and  Prosper  Alpinus  The  former  of 
which  recommends  the  natural  nitrous  baths,  thole 
efpecially,  that  are  inodorous  and  inoffenfive  to  the 
brain  *,  the  later  recommends  univerfal  bathing,  but 
particularly,  the  pumping  warm  water  upon  the  co¬ 
ronal  future  •,  by  which,  he  fays,  many  were  happily 
cured  \  yet,  it  is  a  praClice,  not  quite  agreeable  to 

a  Duleium  balneorum  ufus,  ii  quid  aliud,  melancholias  opitu- 

lantur  :  Et  paulo  poll - TEgri  in  balneo  morentur  diutius,  ac 

in  calidum  defcendere  cogantur,  omnino  etiam,  li  aeftas  fuerit,  in 
eo  diutius  defideant.  Lib.  i.  p.  107. 

b  Melancholicos  in  aquis  fponte  calidis  faepe  commorari,  necef- 
fe  eft ;  rarae  enim  &  molles  ad  aegritndinis  remiflionem  maxime  fa* 
ciunt,  verum  ficcae  &  tenfae,  melancholia  laborantibus,  carnes  funt. 
jLib.  vii.  m.  134. 

c  Morb,  chron.  Lib. i.  p.  335.  d  De  Medic.  iBgypt.  p.  115. 

the 
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the  principles,  upon  which  warm  bathing  is  in  gene¬ 
ral  recommended,  in  diforders  of  this  clafs. 

§  569.  The  diford erly,  conftringed  and  obftrufted 
ftate  of  the  bowels  of  the  lower  belly,  which  caufe  or 
aggravate  hyfteric,  hypochondriac  or  melancholy  af¬ 
fections,  are  not  the  onely  complaints,  in  thefe  parts, 
for  which  warm  bathing  proves  a  fovereign  remedy  : 
For,  it  is  notlefs  effectual  in  all  violent  griping  pains, 
convulfive  and  nephritic  cholics,  and  all  fuch  difor- 
ders  as  arife  from  a  dry,  tenfe  or  coftipated  ftate, 
where  there  is  no  violent  inflammation  attended  with, 
a  plethora  or  fullnefs  *,  in  which  cafe,  venefeCtion  ftiould 
be  premifed  to  warm  bathing.  By  this  means,  the 
eafy  propulfion  not  onely  of  hard  or  indigefted  mat¬ 
ters,  of  long-retained  and  indurated  excrements  in  the 
inteftinal  channel  is  promoted,  but  the  difcharge  of  fa¬ 
bulous  or  calculous  concretions  in  the  ureters  or  ure¬ 
thra  is  happily  facilitated,  by  the  foftening,  relaxing 
and  dilating  the  paffages.  The  operations  of  the 
bath  in  all  thefe  like  cafes  are  affifted  by  the  internal 
ufe  of  warm  water  in  foi  tening  apozemes  and  brothes, 
or  mixed  with  oils  and  fome  gentle  ftimulating,  neu¬ 
ter  falts,  or  foap. 

§  570.  This  method,  in  this  fort  of  nephritic  dis¬ 
orders,  is  not  onely  countenanced  by  the  beft  writers 
and  praCticioners  amongft  the  moderns,  but  has  been 
early  in  ufe  among  the  antients  ,  as  Trallianus  a  and 
Aretaeus13  teftify  *,  particularly  the  later,  who  recom¬ 
mends,  in  fuch  cafes,  the  femicupium,  which  almoft 
inftantly  eafes  the  excruciating  pains  attending  the  ob- 
ftruCtions  of  ftone  or  gravel  in  the  tender,  membra-  < 
nous  paffages  *,  provided  the  water  be  not  too  hot, 
and  the  patient  too  full  and  fanguine  •,  in  which  cafes, 
it  may  be  hurtful,  without  due  evacuations,  and  other 
neceffary  precautions. 

§  571.  Thus,  we  fee  what  avail  number  of  dif- 
tempers,  external  and  internal,  acute  and  chronic, 
maybe  relieved- by  the  methodical  ufe  of  water  in 
warm,  as  well  as  cold  baths.  To  which  may  be  added 

R  P.  543  &  feq_.  b  P»  1 3. 
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this  ufeful  remark,  that  by  warm  water  properly  ap¬ 
plied,  the  operations  of  many  of  the  moft  potent, 
herculean  medicines  are  at  the  fame  time  mitigated  and 
rendered  more  efficacious.  Thus,  for  example,  all  the 
powerful  fudorifics  exert  their  force  with  more  mild- 
nefs  and  efficacy,  upon  having  the  humors  thinned 
and  rarefied,  and  the  folids  foftened  and  relaxed,  than 
they  could  otherwife  do ;  without  this  preparation* 
they  may  heat  and  diftrefs,  but  may  fail  of  promot¬ 
ing  fweat  whereas,  after  it,  they  can  neither  offend 
nor  fail  in  the  effeCf. 

§  572.  Theantients,  with  great  wifdom  and  judg¬ 
ment,  premifed  warm  bathing  to  the  ufe  of  their  helle¬ 
bores  and  other  draftic  purges  and  vomits ;  by  which 
they  not  onely  obviated  the  pains  and  fpafms,  which 
might  otherwife  attend  the  ufe  of  thefe  harffi  and 
rough-operating  medicines,  but  more  effectually  pre¬ 
pared  the  folids  and  fluids  to  throw  off  peccant  and 
morbid  matters,  with  the  greateft  eafe  and  fafety.  All 
courfes  of  mercury,  whether  for  promoting  fweat  or 
falivation  are  rendered  much  more  fafe  and  effectual 
by  warm  bathing.  Nor  can  fuch  a  courfe  be  with  pro¬ 
priety  inftituted  or  finifhed,  in  any  cafe,  without  fre¬ 
quent  bathing  before  and  alter  it :  For,  by  premifing 
bathing,  the  folids  and  fluids  are  moft  effectually  dif- 
pofed  to  receive  the  impulfes  of  this  moft  aCtive,  pow¬ 
erful  remedy,  and  to  discharge  the  morbific  matter, 
ofwhatfoever  nature  it  be,  by  the  common  emunCtory, 
the  fkin ;  by  which,  the  violent  and  often  dangerous 
influx  of  faliva  upon  the  glands  of  the  mouth  and 
throat,  is  moderated  or  obviated,  at  the  difcretion  of 
the  judicious  prefcriber. 

§  573*  The  evil  effeCis,  that  attend  chalybeates  in 
female  obftruCtions  and  hypochondriac  cafes,  and  thofe 
of  Peruvian  bark,  in  intermittent  diforders,  where 
they  fometimes  caufe  a  moft  violent  conftriCtion 
or  coftipation  of  the  bowels,  with  fuppreffions  of 
*>ther  natural  and  neceffary  difcharges,  may  be  pre¬ 
vented 
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vented  or  relieved  by  the  prudent  admimftration  of 
warm  bathing. 

§  574.  It  is  now  fit  we  fliould  clofe  this  head  with 
fome  neceffary  diredions  and  cautions  concerning  the 
ufe  of  baths. 

§  575-  The  proper  feafons  for  courfes  of  bath¬ 
ing  are  the  warm  months  of  the  year,  thofe  very 
months,  when  the  modern  pradicioners  fend  away 
their  opulent,  as  well  as  other,  patients  from  the  baths., 
and  make  room  for  the  negleded  beggars  to.  meet 
with  cures,  which  this  ill-judged  pradice  denies  to 
the  rich.  But,  of  this,  more  in  its  proper  place.  Here 
let  it  fuffice  to  fay,  that  as  cold  weather  is  the  bed 
feafon  for  cold  bathing  •,  fo  is  warm  weather  the  beft 
feafon  for  warm  bathing.  For,  fimple  warm  baths, 
fince  the  time  of  Galen  %  were  looked  upon  as  hu- 
meding  and  cooling.  Though,  notwithftanding,  ei¬ 
ther  may  with  due  care  and  caution  be  applied  in  any 
feafon,  known  in  our  temperate  climate.  It  is  cer¬ 
tain,  that  cold  bathing  does  moft  fervice  to  thofe 
whom  it  warms,  and  warm  bathing  is  moil  effectual, 
where  it  cools,  rather  than  heats.  Both  are  defireable 
then,  at  different  feafons  of  the  year.  And,  as  the 
patient,  who  ufes  the  cold  bath  in  winter,  is  thereby 
defended  from  the  inclemency  of  the  weather  and  pre¬ 
vented  catching  cold ;  and  he,  who  ufes  the  warm 
bath  in  the  fummer,  is  apt  to  find  the  warm  air,  which 
he,  before  bathing,  judged  fultry  and  intolerable,  tem¬ 
perate  and  grateful,  if  not  cool  after  it,  and  is  how¬ 
ever  lefs  liable  to  catching  cold  in  that  temperature 
of  the  air,  than  in  any  other  ;  it  is  evident,  the  feafons 
for  cold  and  warm  bathing  are  quite  miftaken  among 
us,  and  that  we  fliould  have  recpurfe  to  our  cold  baths 
in  winter,  and  to  our  warm  baths  in  fummerk 

§  576. 

a  Lib.  i.  Artis  curativae  ad  Glauconem  ;  p.  457. 

b  This  is  further  countenanced,  againft  the  modern  praflice,  by 
the  great  S  a ncto  r  ius  ;  in  his  invaluable  craft,  Medicrna  Statics, 
§  II.  Aphorifm.  I.  before  cited,  §  483.  4.  as  well  as  in  Aph.  II. 

which 
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§  57 6.  2.  The  time  of  the'  day  generally  recdrri- 
mended  for  warm,  as  well  as  cold  bathing,  is  in  the 
morning  early,  fleep  and  digeftion  being  well  per¬ 
formed,  and  the  urinary  and  alvine  excrements  dif- 
charged.  This  may  be  a  proper  time  in  the  former.* 
For  fuch  patients,  as  are  able  and  fit  to  go  into  the  cold 
bath,  and  thence  into  the  open  air,  after  warm  bathing. 
But,  as  the  generality  juftly  advife  the  patients,  after 
warm  bathing,  to  go  into  a  Warm  bed,  either  to  fweat 
or  cool  gradually  or  both  ;  I  fee  none  objection  to  the 
bathing  at  night,  upon  an  empty  ftomach  and  bowels, 
when  one  may  go  into  bed  for  the  whole  night,  and 
fweat,  fleep  and  cool  at  leifure,  fo  as  to  be  in  no  dan¬ 
ger  from  going,  with  due  caution,  into  the  open  air 
the  next  day  ;  which  can  not  commonly  be  done  with 
fafety  on  the  days,  upon  which  one  bathes  in  the  morn¬ 
ing.  Befides,  wearied  travellers  can  not  be  denied  the 
comfortable  refrefhment  of  warm  bathing ;  which  mod 
effectually  procures  them  reft  and  reftores  their  fpirits 
after  extreme  fatigue. 

§  577-  3-  Perf°n  fbould  flay  longer  in  the 
bath,  than  he  finds  it  refrefhing  and  invigorating.  Ex¬ 
cept  fuch  as  are  bitten  by  mad  dogs  or  other  inraged 
animals,  or  maniacs,  whom  it  may  be  found  neceffary 
fometimes  to  continue  in  the  bath,  until  they  grow 

r  *  >v 

faint. 

§  578.  4.  All  perfons  fhoulcl  be  forbidden  much 
aCtive  motion  or  fpeaking  in  a  warm  bath  ♦,  as  it  greatly 
exhaufts  theffrength  and  diftreffes  the  organs  of  breath¬ 
ing,  then  under  a  confiderable  additional  preffure  to 
that  of  the  atmofphere,  and  repleniihed  with  the  rare¬ 
fied  juices. 

§  579.  5.  No  perfon,  except  maniacs  and  thofe  . 
bitten  by  inraged  animals,  fhould  be  forced  to  bathe, 

W  -  'r*  . 

which  I  here  tianfcribe,— -Aer  calidus  et  lavacra  adtu  calida,  nifi  obiient 
cruda,  juvant  quoque  perfpirationero,  refrigerant  interna  v Accra* 
et  corpora  efficient  leviora. 
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when  it  raifes  any  degree  of  Terror  or  Horror3,  nor 
at  the  approach  of  any  epileptic  or  other  convulfive 
fit  •,  becaufe  thofe  inordinate  orgafms  of  the  fpirits 
may  be  greatly  increafed  by  the  dread  of  the  bath. 

§  580.  6.  No  petfon  with  full  b6wels  or  blood 
veffels,  or  with  any  inflamed,  obftrudted  or.  much 
weakened  boWel,  fhould  be  admitted  into  a  cold  or 
warm  bath  ;  leaft  crudities,  in  the  firft  and  fecond 
paffages,  ruptures,  hemorhdges,  or  anincreafe  of  thofe 
diforders,  may  be  the  confeqitences  b. 

§  581.  7.  The  head  in  general  is  to  be  kept  out 
of  the  warm  bath,  dry  and  {lightly  covered  ;  and  in 
feme  cafes,  it  is  to  be  left  bare,  or  covered  with  a 
napkin  wet  with  cold  water  *,  as  where  the  patient  is 
ftibjedt  to  influxes  of  blood  on  the  brain,  or  eyes,  to 
pains  in  the  head,  drowfinefs,  &c. 

§  582.  8.  The  reft  of  the  body  fhould  be  quite 
naked  ;  except  a  convenient  little  garment,  which  may 
be  carried  betwixt  the  thighs,  and  fuppotted  by  a 
piece  of  tape  about  the  wafte,  before  and  behind,  to 
hide  thofe  parts,  which  modefty  bids  us  conceal 
from  each  other’s  fight.  Whoever  goes  into  a  bath, 
hot  or  cold,  particularly  the  former,  in  any,  efpeci- 
ally  a  tight  or  clofe,  garment,  does  not  receive  half  the 
benefit,  he  might  expedt.  The  efficacy  of  warm  bath¬ 
ing,  in  a  great  meafure,  depends  upon  having  a  conftant 
fucceffion  of  new  water  coming  into  contadt  with  the 
fkin,  while  a  perfon  remanes  in 'the  bath.  But,  when 
one  goes  into  a  bath  in  a  clofe  veftment,  he  is  to  ex- 
pedt  little  or  no  more  water  to  come  into  contact  with, 
and  to  diflfolve  and  wafh  away  the  foulnefs  of,  his  bo¬ 
dy,  than  what  his  garment,  at  firft  immerfion,  re¬ 
ceives,  which  it  holds,  until  he  makes  his  exit.  This 
confidered,  1  fhould  be  glad  to  hear  how  tne  mode¬ 
led  pradticioners,  who  countenance  or  connive  at  the 
fexes  bathing  promifcuoufly  and  in  ft  iff,  cioie,  can¬ 
vas  habits,  can  reconcile  this  cuftorn  to  decency  and 
common  fenfe  :  I  ftiall  not  require  their  reconciling 

a  Galen,  de  mcrb.  cur.  lib.  xi.  Galen,  part  mit  cue  J. 

Q  it 
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it  to  the  rules  of  phyfxe  *,  it,  would  be  moft  imreafon^ 
able  to  demand  an  mipoffibility. 

§  583.  9.  The  next  thing  to  be  confidered  is  the 
regulation  of  the  temperature  of  the  Bath.  On  this 
greatly  depends  the  recovery  and  fafety  of  the  pa¬ 
tient  :  And  it  is  not  difficult  to  be  done  ;  fince,  by  the 
life  of  the  Thermometer,  every  degree  of  heat  and 
cold  can  be  fo  eafily  and  effectually  alcertained,  that 
where  baths  are  regularly  conftruded  and  rationally 
conduded,  the  phyfician  can  dired  the  degree  of 
heat  of  the  bath  for  his  patient,  with  as  much  certain-  . 
ty,  as  the  number  of  minutes,  he  would  have  him  re¬ 
mane  in  it.  How  this  is  to  be  done,  where  the  baths 
have  none  other  covering,  than  the  extended  canopy 
of  heaven,  let  any  thinking  man  conuder.  What 
phyfician  or  patient  can  be  fecure  of  the  neceiTary  de¬ 
gree  of  heat  in  the  water,  two  days  fucceffively,  or 
any  two  hours  in  any  one  day,  in  the  naked  baths  of 
our  Bath  ?  What  chance  of  performing  cures  there, 
in  the  cold  feafons  efpecially,  which  are  the  chief  times 
defined  for  bathing  in  thofe  open  ponds  of  uncer¬ 
tainly  heated  waters ;  fo  little,  if  at  all,  improved 
fince  the  times  of  our  hardy,  barbarous  anceflors  the 
Britons  ?  But,  no  more  of  this,  until  we  come  to 
treat  exprefy  on  thefe  powerful,  unknown,  though 
much  frequented  and  abufed,  waters.  Let  me  here 
onely  give  this  general  caution  in  the  ufe  of  baths, 
that  no  perfon  goes  into  any  bath,  heated  above  ninety- 
four  degrees,  which  is  found  to  be  the  heat  of  the 
blood  in  the  natural  healthful  Hate,  taken  by  Fahren¬ 
heit’s  thermometer  *,  unlefs  it  be  exprefsly  direded 
by  a  phyfician  upon  feme  extraordinary  emergency,  to 
increafe  the  degree  of  heat. 

§  584.  Under  this  head,  two  other  kinds  of  warm 
bathing  ^  to  wit,  1.  the  pump,  and  2.  the  vapor  bath 
may  not  improperly  be  confidered. 

§.585.  1.  The  firfl  form  of  bathing  was  known  to 
the  greeks  by  the  name  of  n^^y^oc  and  I/afyox;*, 
Embregma  and  Embroche  *,  to  the  romans,  by  thofe 
of  Stillicidium,  Inftillatio  and  Irrigatio  s  and  is  now 

called. 
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called,  by  the  Italians,  Doccia,  by  the  French,  la 
Douche,  and  by  the  Germans  and  us,  from  the  ordi¬ 
nary  manner  of  applying  it  among  us,  die  Pompe,  the 

Pump.  .  .  , . 

§  586.  By  this,  is  meaned  a  contrivance,  by  which 

any  convenient  liquor,  but  chiefly  water,  cold  or  hot, 
may  be  caufed  to  dedil,  run  or  fall,  from  fome  didance, 
upon  the  whole,  or  any  part  of,  the  body. 

§  ^87.  The  belt  method  of  making  this  kind  or 
bath  is  by  raifmg  the  water  of  any  natural  or  artefi- 
cial  bath  into  a  receptacle  of  a  convenient  fize  and 
'  hei^hth,  by  means  of  a  pump  or  other  proper  ma¬ 
chine.  This  receptacle  is  to  be  furnifhed  with  one  or 
more  flexible  tubes,  to  which  may  be  occasionally  adapt¬ 
ed  cock  s  with  one,  or  many  orifices  of  different  dimen- 
fions  and  forms,  to  apply  the  ftream  of  warm  water 
in  any  proportion,  diredtion,  or  force  required,  to  any 

part  affedted.  .  r  . 

§  588.  Here  then,  is  added  to  the  foftenmg,  re¬ 
viving  and  penetrating  power  of  water,  that  of  fric¬ 
tion  •,  by  which  it  is  capable  of  doing  inexpreffible  ier- 
vice'in  old  hard  and  cold  tumors,  diffnefs  and  con- 
tradtion  of  the  joints,  gout  and  rheum  at  lfm  . 

&  rgo.  The  patient  may  either  fit  or  lye  in  the 
bath,  or  out  of  it,  as  is  found  m oft  convenient,  to  have 
the  flillicidium  applied  to  the  particular  part  affected. 
And  the  fame  cautions  are  to  be  ufed  to  avoid  cold 
•after  this  application,  as  alter  geneial  bathing. 

^  -go  The  power  of  the  fridtion  of  the  water  may 
be  greatly  increafed,  by  forcing  it  by  any  proper 
pump  into  a  brafs  or  copper  fphere,  to  winch  a  coca 
with  a  flexible  leathern  tube  is  fixed  *,  by  which  the 
water  may  be  driven  by  the  fpring  of  the  inclofed  air 
in  the  fphere,  added  to  the  gravity  of  the  water.  By 
this  means,  this  method  of  applying  water  muff  be 
rendered  mod  effe&ual  in  old,  hard,  indolent  tu¬ 
mors,  contractions,  &c.  . 

4  r o  1 .  2.  The  lecond  is  a  form  of  bathing  not 

known  or.  ufed  among  us ;  though  the  mpft  powerful, 
the  mod  effectual  of  any. 

§  5  32- 
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§  592.  This  fecms  to  have  taken  rife  among  the 
Romans,  in  whofe  immediate  territories,  nature  fur- 
nifhed  many  vapor  baths ;  as  in  feveral  places  about 
Naples,  Puteoli,  the  Bajae,  celebrated  by  PI  or  ace 
and  Celsus,  with  many  others  of  inferior  note.  Thefe 
were  called  by  the  names  of  Vaporarium,  Laconicum, 
and  Sudatorium ;  in  faint  imitation  of  which,  were 
contrived  the  ftoves,  afterwards  called  by  the  fame 
names,  as  well  as  by  thofe  of  Stupha,  or  Stuffa,  the 
later  by  the  Germans,  who  invented  them  in  imita¬ 
tion  of  the  natural,  and  called  them  Badtfluff,  in  their 
language,  and  in  a  fort  of  fidlitious  latin,  Stuffa. 

§  593*  This  is  certainly  the  moft  fafe  and  effedtual  fu¬ 
el  atory  known  :  Nor  can  there  be  an  inftance  given  of  its 
failing,  in  fit  fubjedts,  under  due  regulation.  We  have 
already  had  occafion  to  explane  the  operation  of  warm 
baths  ;  whatever  holds  true  of  them,  holds  alfo  good  in 
the  vapor  bath.  This  may  eafily  be  conceived,  upon  re- 
colledfing  what  has  been  fayed  of  the  power  of  water 
converted  into  ffeam,  in  Papin’s  digefter  and  other 
more  common  machines.  By  this  means,  the  hardeff 
part  of  animals,  may,  in  a  fhort  time,  be  refolved  in¬ 
to  a  gelly.  Plence,  the  refolving  power  of  the  vapor 
of  warm  water  upon  an  animal  body  may  be  judged.. 
This  vapor  finking  againft  the  body  is  partly  con- 
denfed  into  water,  whileft  a  part  enters  the  pores. 
W  hen  the  vapor  is  confined  about  the  whole  body  or 
any  part  thereof,  it  muff  adt  more  powerfully.  It 
then  warms,  foftens,  relaxes,  opens  the  pores,  pene¬ 
trates  the  remotefl  recejffes,  refolves  and  attenuates 
vifeid  and  cold  humors  univerfally,  and  fits  them  for 
a  difeharge  by  the  fkin,  in  a  bland  and  copious  fweat, 
partly  in  the  bath  and  partly  in  bed  after  it.  By  this 
means,  paralytic  diforders  arifmg  from  any  vifeidity 
of  the  juices,  anafarcous  and  oedematous  tu¬ 
mors,  whether  partial  or  univerfal,  pains  and  contrac¬ 
tions  of  the  limbs  or  joints,  and  numberlefs  other 
evilsof  this  clafs  are  moft  happily  and  effedlually  relieved. 

§  594.  From  the  many  inftances  of  the  falutary 
ffiedls  of  warm  vapor  bathing,  which  I  had  obferved 
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at  Aken,  I  was  induced  to  contrive  a  fudatory  upon 
the  fame  principles  with  theirs ;  judging,  that  the  ef¬ 
ficacy  of  their  vapor  baths  was  not  folely  owing  to  the 
fubtil,  mineral  effluvia,  with  which  they  are  charged, 
but  chiefly  to  the  particles  of  water  mod  fubtilly  at¬ 
tenuated  and  fet  in  motion  by  heat *,  or  at  left,  that  a 
fimple  vapor  bath  might  probably  produce  very  de¬ 
ft  r  able  effects. 

§  595*  This  fudatory  confifts  of  a  kind  of  chair 
made  of  four  planks  or  pannels,  of  about  two  feet  four 
inches  broad,  and  about  five  feet  in  length  or  height. 
Thefe  are  clofely  joined  together  by  hinges  •,  fo  that 
they  maybe  folded  up  for  the  conveniency  of  carriage, 
or  placed  upright  and  by  hooks  fattened  to  a  fquare 
Plank,  that  ferves  for  a  bottom  or  foot-board  ;  and 
then,  one  pannel  makes  a  back,  two  others  conflitute 
the  fides  of  the  chair,  and  the  fourth  ferves  for  a  door. 
To  this  chair  there  is  a  Hiding  feat,  with  a  thin  ticking 
ing  bottom,  that,  like  the  moveable  fhelf  of  a  library  or 
book-cafe,  may  be  raifed  higher  or  placed  lower,  ac¬ 
cording  to  the  fize  of  the  patient.  At  the  top,  tnere  is 
fuch  another  contrivance  ;  but  the  board,  which  fills  the 
whole  fpace,  is  placed  (helving,  from  the  back  forward, 
for  the  greater  freedom  in  breathing  and  is  divided 
into  two,  each  part  of  which  is  hollowed  to  the  ordi¬ 
nary  fize  of  an  human  neck.  This  is  adapted  to  the 
fize  of  the  patient  *,  the  back-piece  is  put  in  firft,  the 
patient  is  then  feated,  naked  on  the  feat,  and  the  iore 
part  is  added.  Then  the  door  is  clofed  and  the  vapor 
admitted  by  the  means  of  the  following  aparatus,  which 

confifts  of,  ,  1  i  1  r 

§  596.  1.  A  flat  copper  kettle  to  hold  about  iix 

quarts,  to  which  an  head  is  adapted  fomewhat  like 
that  of  a  common  alembic  ;  but  with  a  fmaller  head 
in  proportion  ;  as  it  is  not  defigned  for  condenflng, 
but  conveying  the  vapor  by  a  tube,  of  about  three 
inches  in  diameter,  continued  from  the  head  into  the 
lower  part  of  the  back  of  the  fweating  chair,  and  by 
moveable  pieces  turned  in  any  direction  defired.  About 
the  neck  of  this  kettle,  there  is  an  opening,  by  a  fflort 
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pipe  of  about  an  inch  and  half  in  diameter  ;  by  which 
a  fupply  of  new  hot  water  may  be  given  without  inter¬ 
ruption  ;  or  the  vapor  medicated  by  the  addition  of  any 
fpirit  or  other  volatile,  aromatic  medicine ;  or  the  heat 
moderated  or  flopped,  by  the  addition  of  cold  water, 
at  difcretion. 

§597.  2.  A  low  copper  flove  or  little  furnace 
with  its  fire  place,  afh  hole  and  regiflers,  made  to  re¬ 
ceive  the  bottom  of  the  above  kettle,  and  to  hold 
fire  enough  to  keep  the  contents  boiling  ;  yet,  fo  as, 
by  fhutting  its  doors  and  regiflers-,  the  fire  may  be  in  an 
inflant  fnppreffed  and  the  boiling  and  vapor  made  to  ceafe. 

§  598.  The  patient  fits  naked  in  this  chair,  with 
a  napkin  about  his  neck  to  keep  the  vapors  from 
coming  out  and  alloying  his  head  or  lungs  ;  and  may 
be  continued  in  it,  and  fupplied  with  drink  or  cordi¬ 
als,  according  to  the  prefcriber’s  intentions. 

§  699.  It  is  eafy  to  fee  the  different  advantages  this 
holds  from  the  common  floves  or  hot-houfes  in  Bag¬ 
nios  ;  where  the  head  and  lungs  of  the  patient  muff 
be  injured  by  the  heat  and  by  breathing  fuch  an  high¬ 
ly  rarefied  and  offenfive  air,  as  mull  be  in  fuch  hot 
and  confined  places.  Befides,  in  this,  you  may  have 
the  mofl  abfolute  power  over  the  fudatory,  by  admit¬ 
ting  more  or  lefs  vapor,  fimple  or  medicated,  at  dif¬ 
cretion,  or  by  totally  flopping  its  courfe  :  Which  can 
not  be  done  in  the  common  fuffocating  floves  at  the 
Hum  mums. 

§  600.  By  contriving  boxes  to  contain  particular 
affedled  limbs,  a  partial  vapor  bath,  fimple  or  medi¬ 
cated  according  to  the  prefcriber’s  intentions,  may  be 
readily  adminiflered  ;  than  which,  there  can  not  be  a 
better,  nor,  in  many  cafes,  fo  good  a  Fomentation. 

§  601.  By  different  pieces  of  tubes,  fome  flraight, 
others  angular,  with  a  rofe,  like  that  of  a  gardener’s 
watering  pot,  fuch  a  vapor  may  be  conveyed  to  any 
part  of  the  body.  And  I  am  perfuaded,  that  by  fuch 
a  vapor  properly  conveyed  to  the  ears,  many  pains 
of  thefe  parts  and  deafnefies  may  be  cured,  that  do 
not  give  way  to  any  other  known  form  of  medicine. 

§  602, 
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§  602.  This  fmall  machine,  I  have  contrived  to 
make  it  portable.  But,  it  is  not  difficult  to  make  it 
more  effedual  by  inlarging  upon  this  plan.  And,  if 
what  I  have  here  offered  upon  the  ufe  and  efficacy  of 
water  variouffy  applied  in  the  relief  or  prevention  of 
the  almoft  numberlefs  diforders  incident  to  the  frailty 
of  human  nature,  may  be  hoped  to  have  any  weight, 
we  may  exped  to  fee  all  the  neceffary  conveniences 
for  the  feveral  kinds  of  baths  eftabliffied  in  every  con- 
fid  er  able  houfe  in  the  country,  and  regular  and  well- 
furniffied  Bagnios  encouraged  and  fet  up  in  every 
town.  And,  that  the  poor  may  not  be  excluded  the 
benefit  of  the  helps,  which  are  to  be  drawn  from  this 
quarter,  at  a  moderate  expence ;  I  beg  leave  to  re¬ 
commend  it  to  the  public  to  extend  their  benevolence 
to  their  fuffering  fellow  creatures  ^  and,  by  a  charit¬ 
able  contribution,  eftabliffi  public  baths,  both  cold 
and  hot,  to  which  the  poor  may  have  eafy  accefs.  It 
would  likewife  be  not  onely  an  ad  of  great  and  true 
charity,  but  the  beft  policy,  to  eftabliffi  proper  baths 
in  all  bridewels,  goals,  and  other  places  of  confine¬ 
ment  •,  where,  by  obliging  the  wretched,  who  from 
filth  and  naftinefs,  contrad  the  moft  malignant  and 
peftilential  difeafes,  frequently  to  waffi  and  cleanfe 
themfelves,  much  of  the  calamity,  and  the  dreadful 
infedion  may  be  obviated,  which  they  fo  commonly 
fuffer  and  fo  often  impart  to  the  reft  of  the  iociety, 
in  general  goal  deliveries.  It  is  alfo,  in  mine  appre- 
henfion,  to  be  wiffied,  that  many  of  thofe,  who  are 
confined  in  various  difeafes  in  hofpitals,  were  put  up¬ 
on  the  fame  cleanfing,  wholefom  regimen  *,  and  that 
our  bailors,  in  long  voyages,  were  obliged  to  make 
frequent  bathing  a  part  of  their  falutary  difcipline  ; 
which  would  certainly  help  to  keep  them  free  from  icur- 
vies  and  other  diforders,  to  which  they  are  found  too 
fubjed. 

§  603.  I  ffiall  clofe  this  part  of  my  differtation 
with  an  obfervation  and  propofal,  which  1  think  ex¬ 
tremely  conducive  to  the  end  propofed  by  this  and  all 
my  poor  labours,  the  common  good  of  the  Republic. 

§  604. 
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§  604.  I  prefume,  it  muft  be  obvious  to  every 
reader,  who  has  attentively  read  this  tracft,  thus  far, 
that  there  is  nothing  known,  that  bids  fo  fair  for  the 
character  of  the  much,  but  Vanely,  fought  univerfai 
remedy,  as  common  water  ;  fince  nothing  is  found  fo 
neceflfary  to  life,  fo  effectual  in  preferving  prefent,  Or 
reftoring  loflfed  health,  as  water. 

§  605.  I  therefore  venture  to  recommend  its  more 
frequent  ufe  to  the  public  in  general,  and  that  it  may 
be  further  introduced  into  practice  in  our  hofpitals 
in  particular,  than  it  is  at  prefent  found.  But,  if 
From  the  conftitution  of  particular  foundations,  which 
I  look  upon  to  be  fo  facred,  as  to  be,  for  the  moft 
part,  unalterable  ;  this  may  be  found  in  rnoft  impracti¬ 
cable,  I  humbly  propofe  it  to  the  confederation  of 
Britons,  more  remarkable,  more  juftly  famed  for 
public  benevolence,  for  making  provifons  for  the 
health  of  the  bodies  and  minds  of  the  indigent,  in 
the  erecting  alms-houfes  and  hofpitals,  fcholes,  col¬ 
leges  and  other  feminaries  of  literature  and  arts,  than 
any  other  people,  or  perhaps,  than  all  the  other  na¬ 
tions  on  the  globe  united  can  boat  *,  to  erect  and  efta- 
blifh,  in  the  capital  and  other  great  cities,  one  or  more 
Bath  or  Water-hofpitals ;  where  phyfcians,  with  pro¬ 
per  attendants,  may  be  appointed,  and  poor  in  all 
fit  cafes,  at  all  times  readily  received  and  fupplied 
with  light,  fimple  diet,  clean  beds,  baths  of  all  kinds, 
and  water  fimple  and  varioufly  medicated  of  different 
degrees  of  heat  and  cold  adapted  to  the  generality  of 
cafes,  that  may  offer. 

§  607.  Such  an  hofpital  may  be  built,  planely  and 
elegantly,  contiguous  to  a  navigable  river  for  the  fake 
of  fewel,  and  may  be  fupported  at  a  much  lefs  ex- 
pence,  than  any  of  the  prefent  foundations,  and  may 
vie  with  any  of  them,  if  not  outdo  moft,  in  utility 
and  benefit  to  the  public. 
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